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Henshall, Susan 
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<130> 500595/MRO 
<160> 53 

<170> Patentin version 3.1 

<210> 1 

<211> 8509 

<212> DNA 

<213> human Edd 

<400> 1 

cgccctcgag tggaggacga gaaggaaagc accatgacgt ccatccattt cgtggttcac 
ccgctgccgg gcaccgagga ccagctcaat gacaggttac gagaagtttc tgagaagctg 
aacaaatata atttaaacag ccacccccct ttgaatgtat tggaacaggc tactattaaa 
cagtgtgtgg tgggaccaaa tcatgctgcc tttcttcttg aggatggtag agtttgcagg 
attggttttt cagtacagcc agacagattg gaattgggta aacctgataa taatgatggg 
tcaaagttga acagcaactc gggggcaggg aggacgtcaa ggcctggtag gacaagcgac 
tctccatggt ttctctcagg ttctgagact ctaggcaggc tggcaggcaa caccttagga 
agccgctgga gttctggagt gggtggaagt ggtggaggat cctctggtag gtcatcagct 
ggagctcgag attcccgccg gcagactcga gttattcgga caggacggga tcgagggtct 
gggcttttgg gcagtcagcc ccagccagtt attccagcat ctgtcattcc agaggagctg 
atttcacagg cccaagttgt tttacaaggc aaatccagaa gtgtcattat tcgagaactt 
cagagaacaa atcttgatgt gaaccttgct gtaaataatt tacttagccg ggatgatgaa 
gatggagatg atggggatga tacagccagc gaatcttatt tgcctggaga ggatcttatg 
tctctccttg atgccgacat tcattctgcc cacccaagtg tcattattga tgcagatgcc 
atgttttctg aagacattag ctattttggt tacccttctt ttcgtcgttc atcactttcc 
aggctaggct catctcgagt tctccttctt cccttagaga gagactctga gctgttgcgt 
gaacgtgaat ccgttttacg tttacgtgaa cgaaggtggc ttgatggagc ctcatttgat 
aatgaaaggg gttctaccag caaggaagga gagccaaact tggataagaa gaatacacct 
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gttcaaagtc cagtatctct aggagaagat ttgcagtggt ggcctgataa ggatggaaca 1140 

aaattcatct gtattggggc tctgtattct gaacttctgg ctgtcagcag taaaggagaa 1200 

ctttatcagt ggaaatggag tgaatctgag ccttacagaa at'gcccagaa tccttcatta 1260 

catcatccac gagcaacatt tttggggtta accaatgaaa agatagtcct cctgtctgca 1320 

aatagcataa gagcaactgt agctacagaa aataacaagg ttgctacatg ggtggatgaa 1380 

actttaagtt ctgtggcttc taaattagag cacactgctc agacttactc tgaacttcaa 1440 

ggagagcgga tagtttcttt acattgctgt gccctttaca cctgcgctca gctggaaaac 1500 

agtttatatt ggtggggtgt agttcctttt agtcaaagga agaaaatgtt agagaaagct 1560 

agagcaaaaa ataaaaagcc taaatccagt gctggtattt cttcaatgcc gaacatcact 1620 

gttggtaccc aggtatgctt gagaaataat cctctttatc atgctggagc agttgcattt 1680 

tcaattagtg ctgggattcc taaagttggt gtcttaatgg agtcagtttg gaatatgaat 1740 

gacagctgta gatttcaact tagatctcct gaaagcttga aaaacatgga aaaagctagc 1800 

aaaactactg aagctaagcc tgaaagtaag caggagccag tgaaaacaga aatgggtcct 1860 

ccaccatctc cagcatccac gtgtagtgat gcatcctcaa ttgccagcag tgcatcaatg 1920 

ccatacaaac gacgacggtc aacccctgca ccaaaagaag aggaaaaggt gaatgaagag 1980 

cagtggtctc ttcgggaagt ggtttttgtg gaagatgtca agaatgttcc tgttggcaag 2040 

gtgctaaaag tagatggtgc ctatgttgct gtaaaatttc caggaacctc cagtaatact 2100 

aactgtcaga acagctctgg tccagatgct gacccttctt ctctcctgca ggattgtagg 2160 

ttacttagaa ttgatgaatt gcaggttgtc aaaactggtg gaacaccgaa ggttcccgac 2220 

tgtttccaaa ggactcctaa aaagctttgt atacctgaaa aaacagaaat attagcagtg 2280 

aatgtagatt ccaaaggtgt tcatgctgtt ctgaagactg gaaattgggt gcgatactgt 2340 

atctttgatc ttgctacagg aaaagcagaa caggaaaata attttcctac aagcagcatt 2400 

gctttccttg gtcagaatga gaggaatgta gccattttca ctgctggaca ggaatctccc 2460 

attattcttc gagatggaaa tggtaccatc tacccaatgg ccaaagattg catgggagga 2520 

ataagggatc ccgattggct ggatcttcca cctattagta gtcttggaat gggtgtgcat 2580 

tctttaataa atcttcctgc caattcaaca atcaaaaaga aagctgctgt tatcatcatg 2640 

gctgtagaga aacaaacctt aatgcaacac attctgcgct gtgactatga ggcctgtcga 2700 

caatatctaa tgaatcttga gcaagcggtt gttttagagc agaatctaca gatgctgcag" 2760 

acattcatca gccacagatg tgatggaaat cgaaatattt tgcatgcttg tgtatcagtt 2820 

tgctttccaa ccagcaataa agaaactaaa gaagaagagg aagcggagcg ttctgaaaga 2880 

aatacatttg cagaaaggct ttctgctgtt gaggccattg caaatgcaat atcagttgtt 2940 
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tcaagtaatg gcccaggtaa tcgggctgga tcatcaagta gccgaagttt gagattacgg 
gaaatgatga gacgttcgtt gagagcagct ggtttgggta gacatgaagc tggagcttca 
tccagtgacc accaggatcc agtttcaccc cccatagctc cccctagttg ggttcctgac 
cctcctgcga tggatcctga tggtgacatt gattttatcc tggcccccgc tgtgggatct 
cttaccacag cagcaaccgg tactggtcaa ggaccaagca cctccactat tccaggtcct 
tccacagagc catctgtagt agaatccaag gatcgaaagg cgaatgctca ttttatattg 
aaattgttat gtgacagtgt ggttctccag ccctatctac gagaacttct ttctgccaag 
gatgcaagag ggatgacccc atttatgtca gctgtaagtg gccgagctta tcctgctgca 
attaccatct tagaaactgc tcagaaaatt gcaaaagctg aaatatcctc aagtgaaaaa 
gaggaagatg tattcatggg aatggtttgc ccatcaggta ccaaccctga tgactctcct 
ttatatgttt tatgttgtaa tgacacttgc agttttacat ggactggagc agagcacatt 
aaccaggata tttttgagtg tcgaacttgt ggcttgctgg agtcactgtg ttgttgtacg 
gaatgtgcaa gggtttgtca taaaggtcat gattgcaaac tcaaacggac atcaccaaca 
gcctactgtg attgttggga gaaatgtaaa tgtaaaactc ttattgctgg acagaaatct 
gctcgtcttg atctacttta tcgcctgctc actgctacta atctggttac tctgccaaac 
agcaggggag agcacctctt actattctta gtacagacag tcgcaaggca gacggtggag 
cattgtcaat acaggccacc tcgaatcagg gaagatcgta accgaaaaac agccagtcct 
gaagattcag atatgccaga tcatgattta gagcctccaa gatttgccca gcttgcattg 
gagcgtgttc tacaggactg gaatgccttg aaatctatga ttatgtttgg gtcgcaggag 
aataaagacc ctcttagtgc cagcagtaga ataggccatc ttttgccaga agagcaagta 
tacctcaatc agcaaagtgg cacaattcgg ctggactgtt tcactcattg ccttatagtt 
aagtgtacag cagatatttt gcttttagat actctactag gtacactagt gaaagaactc 
caaaacaaat atacacctgg acgtagagaa gaagctattg ctgtgacaat gaggtttcta 
cgttcagtgg caagagtttt tgttattctg agtgtggaaa tggcttcatc caaaaagaaa 
aacaacttta ttccacagcc aattggaaaa tgcaagcgtg tattccaagc attgctacct 
tacgctgtgg aagaattgtg caacgtagca gagtcactga ttgttcctgt cagaatgggg 
attgctcgtc caactgcacc atttaccctg gctagtacta gcatagatgc catgcagggc 
agtgaagaat tattttcagt ggaaccacta ccaccacgac catcatctga tcagtctagc 
agctccagtc agtctcagtc atcctacatc atcaggaatc cacagcagag gcgcatcagc 
cagtcacagc ccgttcgggg cagagatgaa gaacaggatg atattgtttc agcagatgtg 
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gaagaggttg aggtggtgga gggtgtggct ggagaagagg atcatcatga tgaacaggaa 4800 

gaacacgggg aagaaaatgc tgaggcagag ggacaacatg atgagcatga tgaagacggg 4860 

agtgatatgg agctggactt gttagcagca gctgaaacag aaagtgatag tgaaagtaac 4920 

cacagcaacc aagataatgc tagtgggcgc agaagcgttg tcactgcagc aactgctggt 4980 

tcagaagcag gagcaagcag tgttcctgcc ttcttttctg aagatgattc tcaatcgaat 5040 

gactcaagtg attctgatag cagtagtagt cagagtgacg acatagaaca ggagaccttt 5100 

atgcttgatg agccattaga aagaaccaca aatagctccc atgccaatgg tgctgcccaa 5160 

gctccccgtt caatgcagtg ggctgtccgc aacacccagc atcagcgagc agccagtaca 5220 

gccccttcca gtacatctac accagcagca agttcagcgg gtttgattta tattgatcct 5280 

tcaaacttac gccggagtgg taccatcagt acaagtgctg cagctgcagc agctgctttg 5340 

gaagctagca acgccagcag ttacctaaca tctgcaagca gtttagccag ggcttacagc 5400 

attgtcatta gacaaatctc ggacttgatg ggccttattc ctaagtataa tcacctagta 5460 

tactctcaga ttccagcagc tgtgaaattg acttaccaag atgcagtaaa cttacagaac 5520 

tatgtagaag aaaagcttat tcccacttgg aactggatgg tcagtattat ggattctact 5580 

gaagctcaat tacgttatgg ttctgcatta gcatctgctg gtgatcctgg acatccaaat 5640 

catcctcttc acgcttctca gaattcagcg agaagagaga ggatgactgc gcgagaagaa 5700 

gctagcttac gaacacttga aggcagacga cgtgccacct tgcttagcgc ccgtcaagga 5760 

atgatgtctg cacgaggaga cttcctaaat tatgctctgt ctctaatgcg gtctcataat 5820 

gatgagcatt ctgatgttct tccagttttg gatgtttgct cattgaagca tgtggcatat 5880 

gtttttcaag cacttatata ctggattaag gcaatgaatc agcagacaac attggataca 5940 

cctcaactag aacgcaaaag gacgcgagaa ctcttggaac tgggtattga taatgaagat 6000 

tcagaacatg aaaatgatga tgacaccaat caaagtgcta ctttgaatga taaggatgat 6060 

gactctcttc ctgcagaaac tggccaaaac catccatttt tccgacgttc agactccatg 6120 

acattccttg ggtgtatacc cccaaatcca tttgaagtgc ctctggctga agccatcccc 6180 

ttggctgatc agccacatct gttgcagcca aatgctagaa aggaggatct ttttggccgt 6240 

ccaagtcagg gtctttattc ttcatctgcc agtagtggga aatgtttaat ggaggttaca 6300 

gtggatagaa actgcctaga ggttcttcca acaaaaatgt cttatgctgc caatctgaaa 6360 

aatgtaatga acatgcaaaa ccggcaaaaa aaagaagggg aagaacagcc cgtgctgcca 6420 

gaagaaactg agagttcaaa accagggcca tctgctcatg atcttgctgc acaattaaaa 6480 

agtagcttac tagcagaaat aggacttact gaaagtgaag ggccacctct cacatctttc 6540 

aggccacagt gtagctttat gggaatggtt atttcccatg atatgctgct aggacgttgg 6600 
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tagaactgtt 


cggcagggta 


4" a a ^ /"^ f*y -V" *-» 


ctgaattggg 


tggttttgag 




gaaaccagca 


gtcaagagat 


4— 4* 4— 4- ^ 


agcagactat 


gaggcagctt 




ctgtacacag 


agtaaaagtc 


ggtgtagcao 


gaagttttta 


tscagccatt 


ccaaancuag 


agtgtatcca 


aaatgcoaac 


't'taaggaacc 


gaggagagag 


agaccgggaa 


agtggttt'gc 


gagcaggttc 


tcggagggac 


atogaoacta 


ggccctttag 


accagcctct 


ttgccagcao 


atcggcaggc 


acttggagag 


co3gcatttg 


caagtaaaat 


cactggcatg 


ctccttctag 


caagtgagga 


ttctctgaga 


attgcacatg 


gacgggaaaa 


tggagctgat 


tcagaaaagg 


tacagcagga 


aaaccgaaag 


atggatttag 


atgataoaga 


tgatggtgat 


aaaagaggat 


tttatactcc 


aaggcctggc 


agaaacattg 


gcaggattct 


tggactatgt 


ttgaatagac 


atgtaattaa 


agtattgctt 


ttttttgatc 


ctgtaatgta 


tgagagtttg 


gatgctgatg 


ctgttttctc 


agoaatggat 


gaaggtggag 


gacaggttga 


actcattcct 


aatgtatatg 


agtatgtgcg 


gaaatacgca 


ccottacatg 


caatgaggaa 


aggtctacta 


ttaacggcag 


aagattttag 


gcttttggta 


ctgatcagtt 


ttaoctcttt 


caatgatgaa 


ttcaagcgtt 


ggttctggtc 


aatagtagag 


gtttactttt 


ggacatcaag 


cccatcactg 


ccctcaatca 


caataagacc 


accagatgac 


tctcgacttt 


acgtcccact 


ctattcctct 
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ttoatggaag 


atgttggagc 


agaacctgga 


6660 


gtaaaagaat 


caaaattccg 


cagagaaatg 


6720 


ttgtcactag 


aggttgatcg 


ggatcgagat 


6780 


aacaatcact 


ttggtcgaag 


atgtgctact 


6840 


acatttaagg 


atgagccagg 


agagggcagt 


6900 


gcacaagcat 


ttttatcaaa 


t:gaaaaattg 


6960 


aa3ggcaccc 


acacaagttt 


aatgcagaga 


7020 


agggagagag 


aaagggaaat 


gaggaggagt 


7080 


cgggatagag 


actttagaag 


acagctttcc 


7140 


gaagggaatc 


ctagcgatga 


tcctgagcct 


7200 


aggctttatc 


ctcgtgtaca 


agcaatgcaa 


7260 


ttgttggaat 


tatccccagc 


tcagctgctt 


7320 


gcaagagtgg 


atgaggccat 


ggaactcatt 


7380 


agtatcctgg 


atcttggatt 


agtagactcc 


7440 


cgccatggct 


ctagtcgaag 


tgtagtagat 


7500 


gacaatgccc 


ctttgtttta 


ccaacctggg 


7560 


aagaacacag 


aagcaaggtt 


gaattgtttc 


7620 


ctgttacaga 


atgaactctg 


tcctatcaca 


7680 


ggtagaaaag 


tcaattggca 


tgattttgct 


7740 


cggcaactaa 


tcctcgcgtc 


tcagagttca 


7800 


ttggcatttg 


caattgacct 


gtgtaaagaa 


7860 


aatggtgtaa 


atataccagt 


cactccacag 


7920 


gaacacagaa 


tgttggtagt 


tgcagaacag 


7980 


gatgtgcttc 


caaaaaattc 


attagaagat 


8040 


aatggctgcg 


gtgaagtcaa 


tgtgcaaatg 


8100 


tcaggagaaa 


atgctgagaa 


gcttctgcag 


8160 


aagatgagca 


tgacagaacg 


acaagatctt 


8220 


ccagccagtg 


aagaaggatt 


ccagcctatg 


8280 


caacatcttc 


ctactgcaaa 


tacttgcatt 


8340 


aaacagattc 


tcaaacagaa 


attgttactc 


8400 
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gccattaaga ccaagaattt tggttttgtg tagagtataa aaagtgtgta ttgctgtgta 8460 
atattactag caaattttgt agattttttt ccatttgtct ataaaagtt 8509 

<210> 2 

<211> 2799 

<212> PRT 

<213> himan EDD protein 

<400> 2 

Met Thr Ser He His Phe Val Val His Pro Leu Pro Gly Thr Glu Asp 
1 5 10 15 

Gin Leu Asn Asp Arg Leu Arg Glu Val Ser Glu Lys Leu Asn Lys Tyr 
20 25 30 

Asn Leu Asn Ser His Pro Pro Leu Asn Val Leu Glu Gin Ala Thr He 
35 40 45 

Lys Gin Cys Val Val Gly Pro Asn His Ala Ala Phe Leu Leu Glu Asp 
50 55 60 

Gly Arg Val Cys Arg He Gly Phe Ser Val Gin Pro Asp Arg Leu Glu 
65 70 75 80 

Leu Gly Lys Pro Asp Asn Asn Asp Gly Ser Lys Leu Asn Ser Asn Ser 
85 90 95 

Gly Ala Gly Arg Thr Ser Arg Pro Gly Arg Thr Ser Asp Ser Pro Trp 
100 105 110 

Phe Leu Ser Gly Ser Glu Thr Leu Gly Arg Leu Ala Gly Asn Thr Leu 
115 120 125 

Gly Ser Arg Trp Ser Ser Gly Val Gly Gly Ser Gly Gly Gly Ser Ser 
130 135 140 

Gly Arg Ser Ser Ala Gly Ala Arg Asp Ser Arg Arg Gin Thr Arg Val 
145 150 155 160 

He Arg Thr Gly Arg Asp Arg Gly Ser Gly Leu Leu Gly Ser Gin Pro 
165 170 175 

Gin Pro Val He Pro Ala Ser Val He Pro Glu Glu Leu He Ser Gin 
180 185 190 



Ala Gin Val Val Leu Gin Gly Lys Ser Arg Ser Val He He Arg Glu 
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195 



200 



205 



Leu Gin Arg Thr Asn Leu Asp Val Asn Leu Ala Val Asn Asn Leu Leu 
210 215 220 



Ser Arg Asp Asp Glu Asp Gly Asp Asp Gly Asp Asp Thr Ala Ser Glu 
225 230 235 240 



Ser Tyr Leu Pro Gly Glu Asp Leu Met Ser Leu Leu .Asp Ala Asp He 
245 250 255 



His Ser Ala His Pro Ser Val He He Asp Ala Asp Ala Met Phe Ser 
260 265 270 



Glu Asp He Ser Tyr Phe Gly Tyr Pro Ser Phe Arg Arg Ser Ser Leu 
275 280 285 



Ser Arg Leu Gly Ser Ser Arg Val Leu Leu Leu Pro Leu Glu Arg Asp 
290 295 300 



Ser Glu Leu Leu Arg Glu Arg Glu Ser Val Leu Arg Leu Arg Glu Arg 
305 310 315 320 



Arg Trp Leu Asp Gly Ala Ser Phe Asp Asn Glu Arg Gly Ser Thr Ser 
325 330 335 



Lys Glu Gly Glu Pro Asn Leu Asp Lys Lys Asn Thr Pro Val Gin Ser 
340 345 350 



Pro Val Ser Leu Gly Glu Asp Leu Gin Trp Trp Pro Asp Lys Asp Gly 
355 360 365 



Thr Lys Phe He Cys He Gly Ala Leu Tyr Ser Glu Leu Leu Ala Val 
370 375 380 



Ser Ser Lys Gly Glu Leu Tyr Gin Trp Lys Trp Ser Glu Ser Glu Pro 
385 390 395 400 



Tyr Arg Asn Ala Gin Asn Pro Ser Leu His His Pro Arg Ala Thr Phe 
405 410 415 



Leu Gly Leu Thr Pisn Glu Lys He Val Leu Leu Ser Ala Asn Ser He 



420 



425 



430 



Arg Ala Thr Val Ala Thr Glu Asn Asn Lys Val Ala Thr Trp Val Asp 
435 440 445 
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Glu Thr Leu Ser Ser Val Ala Ser Lys Leu Glu His Thr Ala Gin Thr 
450 455 460 

Tyr Ser Glu Leu Gin Gly Glu Arg lie Val Ser Leu His Cys Cys Ala 
465 470 475 480 

Leu Tyr Thr Cys Ala Gin Leu Glu Asn Ser Leu Tyr Trp Trp Gly Val 
485 490 495 

Val Pro Phe Ser Gin Arg Lys Lys Met Leu Glu Lys Ala Arg Ala Lys 
500 505 510 

Asn Lys Lys Pro Lys Ser Ser Ala Gly lie Ser Ser Met Pro Asn lie 
515 520 525 

Thr Val Gly Thr Gin Val Cys Leu Arg Asn Asn Pro Leu Tyr His Ala 
530 535 540 

Gly Ala Val Ala Phe Ser lie Ser Ala Gly He Pro Lys Val Gly Val 
545 550 555 560 

Leu Met Glu Ser Val Trp Asn Met Asn Asp Ser Cys Arg Phe Gin Leu 
565 570 575 

Arg Ser Pro Glu Ser Leu Lys Asn Met Glu Lys Ala Ser Lys Thr Thr 
580 585 590 

Glu Ala Lys Pro Glu Ser Lys Gin Glu Pro Val Lys Thr Glu Met Gly 
595 600 605 

Pro Pro Pro Ser Pro Ala Ser Thr Cys Ser Asp Ala Ser Ser He Ala 
610 615 620 

Ser Ser Ala Ser Met Pro Tyr Lys Arg Arg Arg Ser Thr Pro Ala Pro 
625 630 635 640 

Lys Glu Glu Glu Lys Val Asn Glu Glu Gin Trp Ser Leu Arg Glu Val 
645 650 655 

Val Phe Val Glu Asp Val Lys Asn Val Pro Val Gly Lys Val Leu Lys 
660 665 670 



Val Asp Gly Ala Tyr Val Ala Val Lys Phe Pro Gly Thr Ser Ser Asn 
675 680 685 
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Thr Asn Cys Gin Asn Ser Ser Gly Pro Asp Ala Asp Pro Ser Ser Leu 
690 695 700 

Leu Gin Asp Cys Arg Leu Leu Arg lie Asp Glu Leu Gin Val Val Lys 
705 710 715 720 

Thr Gly Gly Thr Pro Lys Val Pro Asp Cys Phe Gin Arg Thr Pro Lys 
725 730 735 

Lys Leu Cys He Pro Glu Lys Thr Glu He Leu Ala Val Asn Val Asp 
740 745 750 

Ser Lys Gly Val His Ala Val Leu Lys Thr Gly Asn Trp Val Arg Tyr 
755 760 765 

Cys He Phe Asp Leu Ala Thr Gly Lys Ala Glu Gin Glu Asn Asn Phe 
770 775 780 

Pro Thr Ser Ser He Ala Phe Leu Gly Gin Asn Glu Arg Asn Val Ala 
785 790 795 800 

He Phe Thr Ala Gly Gin Glu Ser Pro He He Leu Arg Asp Gly Asn 
805 810 815 

Gly Thr He Tyr Pro Met Ala Lys Asp Cys Met Gly Gly He Arg Asp 
820 825 830 

Pro Asp Trp Leu Asp Leu Pro Pro He Ser Ser Leu Gly Met Gly Val 
835 840 845 

His Ser Leu He Asn Leu Pro Ala Asn Ser Thr He Lys Lys Lys Ala 
850 855 860 

Ala Val He He Met Ala Val- Glu Lys Gin Thr Leu Met Gin His He 
865 870 875 880 

Leu Arg Cys Asp Tyr Glu Ala Cys Arg Gin Tyr Leu Met Asn Leu Glu 
885 890 895 

Gin Ala Val Val Leu Glu Gin Asn Leu Gin Met Leu Gin Thr Phe He 
900 905 910 



Ser His Arg Cys Asp Gly Asn Arg Asn He Leu His Ala Cys Val Ser 
915 920 925 
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Val Cys Phe Pro Thr Ser Asn Lys Glu Thr Lys Glu Glu Glu Glu Ala 
930 935 940 

Glu Arg Ser Glu Arg Asn Thr Phe Ala Glu Arg Leu Ser Ala Val Glu 
945 950 955 960 

Ala He Ala Asn Ala He Ser Val Val Ser Ser Asn Gly Pro Gly Asn 
965 970 975 

Arg Ala Gly Ser Ser Ser Ser Arg Ser Leu Arg Leu Arg Glu Met Met 
980 985 990 

Arg Arg Ser Leu Arg Ala Ala Gly Leu Gly Arg His Glu Ala Gly Ala 
995 1000 1005 

Ser Ser Ser Asp His Gin Asp Pro Val Ser Pro Pro He Ala Pro 
1010 . 1015 1020 

Pro Ser Trp Val Pro Asp Pro Pro Ala Met Asp Pro Asp Gly Asp 
1025 1030 1035 

He Asp Phe He Leu Ala Pro Ala Val Gly Ser Leu Thr Thr Ala 
1040 1045 1050 

Ala Thr Gly Thr Gly Gin Gly Pro Ser Thr Ser Thr He Pro Gly 
1055 1060 1065 

Pro Ser Thr Glu Pro Ser Val Val Glu Ser Lys Asp Arg Lys Ala 
1070 1075 1080 

Asn Ala His Phe He Leu Lys Leu Leu Cys Asp Ser Val Val Leu 
1085 1090 1095 

Gin Pro Tyr Leu Arg Glu Leu Leu Ser Ala Lys Asp Ala Arg Gly 
1100 1105 1110 

Met Thr Pro Phe Met Ser Ala Val Ser Gly Arg Ala Tyr Pro Ala 
1115 1120 1125 

Ala He Thr He Leu Glu Thr Ala Gin Lys He Ala Lys Ala Glu 
1130 1135 1140 

He Ser Ser Ser Glu Lys Glu Glu Asp Val Phe Met Gly Met Val 
1145 1150 1155 

Cys Pro Ser Gly Thr Asn Pro Asp Asp Ser Pro Leu Tyr Val Leu 
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1160 1165 1170 

Cys Cys Asn Asp Thr Cys Ser Phe Thr Trp Thr Gly Ala Glu His 
1175 1180 1185 

lie Asn Gin Asp He Phe Glu Cys Arg Thr Cys Gly Leu Leu Glu 
1190 1195 1200 

Ser Leu Cys Cys Cys Thr Glu Cys Ala Arg Val Cys His Lys Gly 
1205 1210 1215 

His Asp Cys Lys Leu Lys Arg Thr Ser Pro Thr Ala Tyr Cys Asp 
1220 1225 1230 

Cys Trp Glu Lys Cys Lys Cys Lys Thr Leu He Ala Gly Gin Lys 
1235 1240 1245 

Ser Ala Arg Leu Asp Leu Leu Tyr Arg Leu Leu Thr Ala Thr Asn 
1250 1255 1260 

Leu Val Thr Leu Pro Asn Ser Arg Gly Glu His Leu Leu Leu Phe 
1265 1270 1275 

Leu Val Gin Thr Val Ala Arg Gin Thr Val Glu His Cys Gin Tyr 
1280 1285 1290 

Arg Pro Pro Arg He Arg Glu Asp Arg Asn Arg Lys Thr Ala Ser 
1295 1300 1305 

Pro Glu Asp Ser Asp Met Pro Asp His Asp Leu Glu Pro Pro Arg 
1310 1315 1320 

Phe Ala Gin Leu Ala Leu Glu Arg Val Leu Gin Asp Trp Asn Ala 
1325 1330 1335 

Leu Lys Ser Met He Met Phe Gly Ser Gin Glu Asn Lys Asp Pro 
1340 1345 1350 

Leu Ser Ala Ser Ser Arg He Gly His Leu Leu Pro Glu Glu Gin 
1355 1360 1365 

Val Tyr Leu Asn Gin Gin Ser Gly Thr He Arg Leu Asp Cys Phe 
1370 1375 

Thr His Cys Leu He Val Lys Cys Thr Ala Asp He Leu Leu Leu 
1385 1390 1395 
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Asp Thr Leu Leu Gly Thr Leu Val Lys Glu Leu Gin Asn Lys Tyr 
1400 1405 1410 

Thr Pro Gly Arg Arg Glu Glu Ala lie Ala Val Thr Met Arg Phe 
1415 1420 1425 

Leu Arg Ser Val Ala Arg Val Phe Val lie Leu Ser Val Glu Met 
1430 1435 1440 

Ala Ser Ser Lys Lys Lys Asn Asn Phe He Pro Gin Pro He Gly 
1445 1450 1455 

Lys Cys Lys Arg Val Phe Gin Ala Leu Leu Pro Tyr Ala Val Glu 
1460 1465 1470 

Glu Leu Cys Asn Val Ala Glu Ser Leu He Val Pro Val Arg Met 
1475 1480 1485 

Gly lie Ala Arg Pro Thr Ala Pro Phe Thr Leu Ala Ser Thr Ser 
1490 1495 . 1500 

He Asp Ala Met Gin Gly Ser Glu Glu Leu Phe Ser Val Glu Pro 
1505 1510 1515 

Leu Pro Pro Arg Pro Ser Ser Asp Gin Ser Ser Ser Ser Ser Gin 
1520 1525 1530 

Ser Gin Ser Ser Tyr He He Arg Asn Pro Gin Gin Arg Arg He 
1535 1540 1545 

Ser Gin Ser Gin Pro Val Arg Gly Arg Asp Glu Glu Gin Asp Asp 
1550 1555 1560 

He Val Ser Ala Asp Val Glu Glu Val Glu Val Val Glu Gly Val 
1565 1570 1575 

Ala Gly Glu Glu Asp His His Asp Glu Gin Glu Glu His Gly Glu 
1580 1585 1590 

Glu Asn Ala Glu Ala Glu Gly Gin His Asp Glu His Asp Glu Asp 
1595 1600 1605 



Gly Ser Asp Met Glu Leu Asp Leu Leu Ala Ala Ala Glu Thr Glu 
1610 1615 1620 
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Ser Asp Ser Glu Ser Asn His Ser Asn Gin Asp Asm Ala Ser Gly 
1625 1630 1635 



Arg Arg Ser Val Val Thr Ala Ala Thr Ala Gly Ser Glu Ala Gly 
1640 1645 1650 



Ala Ser Ser Val Pro Ala Phe Phe Ser Glu Asp Asp Ser Gin Ser 
1655 1660 1665 



Asn Asp Ser Ser Asp Ser Asp Ser Ser Ser Ser Gin Ser Asp Asp 
1670 1675 1680 



lie Glu Gin Glu Thr Phe Met Leu Asp Glu Pro Leu Glu Arg Thr 
1685 1690 1695 



Thr Asn Ser Ser His Ala Asn Gly Ala Ala Gin Ala Pro Arg Ser 
1700 1705 1710 



Met Gin Trp Ala Val Arg Asn Thr Gin His Gin Arg Ala Ala Ser 
1715 1720 1725 



Thr Ala Pro Ser Ser Thr Ser Thr Pro Ala Ala Ser Ser Ala Gly 
1730 1735 1740 



Leu lie Tyr He Asp Pro Ser Asn Leu Arg Arg Ser Gly Thr He 
1745 1750 1755 



Ser Thr Ser Ala Ala Ala Ala Ala Ala Ala Leu Glu Ala Ser Asn 
1760 1765 1770 



Ala Ser Ser Tyr Leu Thr Ser Ala Ser Ser Leu Ala Arg Ala Tyr 
1775 1780 1785 



Ser He Val He Arg Gin He Ser Asp Leu Met Gly Leu He Pro 
1790 1795 1800 



Lys Tyr Asn His Leu Val Tyr Ser Gin He Pro Ala Ala Val Lys 
1805 1810 1815 



Leu Thr Tyr Gin Asp Ala Val Asn Leu Gin Asn Tyr Val Glu Glu 



1820 



1825 



1830 



Lys Leu He Pro Thr Trp Asn Trp Met Val Ser He Met Asp Ser 
1835 1840 1845 



wo 2004/022750 




PCT/AU2003/001164 



14 



Thr Glu Ala Gin Leu Arg Tyr Gly Ser Ala Leu Ala Ser Ala Gly 
1850 1855 1860 

Asp Pro Gly His Pro Asn His Pro Leu His Ala Ser Gin Asn Ser 
1865 1870 1875 

Ala Arg Arg Glu Arg Met Thr Ala Arg Glu Glu Ala Ser Leu Arg 
1880 1885 1890 

Thr Leu Glu Gly Arg Arg Arg Ala Thr Leu Leu Ser Ala Arg Gin 
1895 1900 1905 

Gly Met Met Ser Ala Arg Gly Asp Phe Leu Asn Tyr Ala Leu Ser 
1910 1915 1920 

Leu Met Arg Ser His Asn Asp Glu His Ser Asp Val Leu Pro Val 
1925 1930 1935 

Leu Asp Val Cys Ser Leu Lys His Val Ala Tyr Val Phe Gin Ala 
1940 1945 1950 

Leu He Tyr Trp He Lys Ala Met Asn Gin Gin Thr Thr Leu Asp 
1955 I960 1965 

Thr Pro Gin Leu Glu Arg Lys Arg Thr Arg Glu Leu Leu Glu Leu 
1970 1975 1980 

Gly He Asp Asn Glu Asp Ser Glu His Glu Asn Asp Asp Asp Thr 
1985 1990 1995 

Asn Gin Ser Ala Thr Leu Asn Asp Lys Asp Asp Asp Ser Leu Pro 
2000 2005 2010 

Ala Glu Thr Gly Gin Asn His Pro Phe Phe Arg Arg Ser Asp Ser 
2015 2020 2025 

Met Thr Phe Leu Gly Cys He Pro Pro Asn Pro Phe Glu Val Pro 
2030 2035 2040 

Leu Ala Glu Ala He Pro Leu Ala Asp Gin Pro His Leu Leu Gin 
2045 2050 2055 

Pro Asn Ala Arg Lys Glu Asp Leu Phe Gly Arg Pro Ser Gin Gly 
2060 2065 2070 

Leu Tyr Ser Ser Ser Ala Ser Ser Gly Lys Cys Leu Met Glu Val 
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2075 2080 2085 

Thr Val Asp Arg Asn Cys Leu Glu Val Leu Pro Thr Lys Met Ser 
2090 2095 2100 

Tyr Ala Ala Asn Leu Lys Asn Val Met Asn Met Gin Asn Arg Gin 
2105 2110 2115 

Lys Lys Glu Gly Glu Glu Gin Pro Val Leu Pro Glu Glu Thr Glu 
2120 2125 2130 

Ser Ser Lys Pro Gly Pro Ser Ala His Asp Leu Ala Ala Gin Leu 
2135 2140 2145 

Lys Ser Ser Leu Leu Ala Glu lie Gly Leu Thr Glu Ser Glu Gly 
2150 2155 2160 

Pro Pro Leu Thr Ser Phe Arg Pro Gin Cys Ser Phe Met Gly Met 
2165 2170 2175 

Val lie Ser His Asp Met Leu Leu Gly Arg Trp Arg Leu Ser Leu 
2180 2185 2190 

Glu Leu Phe Gly Arg Val Phe Met Glu Asp Val Gly Ala Glu Pro 
2195 2200 2205 

Gly Ser He Leu Thr Glu Leu Gly Gly Phe Glu Val Lys Glu Ser 
2210 2215 2220 

Lys Phe Arg Arg Glu Met Glu Lys Leu Arg Asn Gin Gin Ser Arg 
2225 2230 2235 

Asp Leu Ser Leu Glu Val Asp Arg Asp Arg Asp Leu Leu He Gin 
2240 2245 2250 

Gin Thr Met Arg Gin Leu Asn Asn His Phe Gly Arg Arg Cys Ala 
2255 2260 2265 

Thr Thr Pro Met Ala Val His Arg Val Lys Val Thr Phe Lys Asp 
2270 2275 2280 

Glu Pro Gly Glu Gly Ser Gly Val Ala Arg Ser Phe Tyr Thr Ala 
2285 2290 2295 

He Ala Gin Ala Phe Leu Ser Asn Glu Lys Leu Pro Asn Leu Glu 
2300 2305 2310 
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Cys lie Gin Asn Ala Asn Lys Gly Thr His Thr Ser Leu Met Gin 
2315 2320 2325 



Arg Leu Arg Asn Arg Gly Glu Arg Asp Arg Glu Arg Glu Arg Glu 
2330 2335 2340 



Arg Glu Met Arg Arg Ser Ser Gly Leu Arg Ala Gly Ser Arg Arg 
2345 2350 2355 



Asp Arg Asp Arg Asp Phe Arg Arg Gin Leu Ser lie Asp Thr Arg 
2360 2365 2370 



Pro Phe Arg Pro Ala Ser Glu Gly Asn Pro Ser Asp Asp Pro Glu 
2375 2380 2385 



Pro Leu Pro Ala His Arg Gin Ala Leu Gly Glu Arg Leu Tyr Pro 
2390 2395 2400 



Arg Val Gin Ala Met Gin Pro Ala Phe Ala Ser Lys He Thr Gly 
2405 2410 2415 



Met Leu Leu Glu Leu Ser Pro Ala Gin Leu Leu Leu Leu Leu Ala 
2420 2425 2430 

Ser Glu Asp Ser Leu Arg Ala Arg Val Asp Glu Ala Met Glu Leu 
2435 2440 2445 

He He Ala His Gly Arg Glu Asn Gly Ala Asp Ser He Leu Asp 
2450 2455 2460 



Leu Gly Leu Val Asp Ser Ser Glu Lys Val Gin Gin Glu Asn Arg 
2465 2470 2475 

Lys Arg His Gly Ser Ser Arg Ser Val Val Asp Met Asp Leu Asp 
2480 2485 2490 

Asp Thr Asp Asp Gly Asp Asp Asn Ala Pro Leu Phe Tyr Gin Pro 
2495 2500 2505 

Gly Lys Arg Gly Phe Tyr Thr Pro Arg Pro Gly Lys Asn Thr Glu 
2510 2515 2520 

Ala Arg Leu Asn Cys Phe Arg Asn He Gly Arg He Leu Gly Leu 
2525 2530 2535 



wo 2004/022750 PCT/AU2003/001164 



-17 



Cys Leu Leu Gin Asn Glu Leu Cys Pro lie Thr Leu Asn Arg His 
2540 2545 2550 

Val He Lys Val Leu Leu Gly Arg Lys Val Asn Trp His Asp Phe 
2555 2560 2565 

Ala Phe Phe Asp Pro Val Met Tyr Glu Ser Leu Arg Gin Leu He 
2570 2575 2580 

Leu Ala Ser Gin Ser Ser Asp Ala Asp Ala Val Phe Ser Ala Met 
2585 2590 2595 

Asp Leu Ala Phe Ala lie Asp Leu Cys Lys Glu Glu Gly Gly Gly 
2600 2605 2610 

Gin Val Glu Leu He Pro Asn Gly Val Asn He Pro Val Thr Pro 
2615 2620 2625 

Gin Asn Val Tyr Glu Tyr Val Arg Lys Tyr Ala Glu His Arg Met 
2630 2635 2640 

Leu Val Val Ala Glu Gin Pro Leu His Ala Met Arg Lys Gly Leu 
2645 2650 2655 

Leu Asp Val Leu Pro Lys Asn Ser Leu Glu Asp Leu Thr Ala Glu 
2660 2665 2670 

Asp Phe Arg Leu Leu Val Asn Gly Cys Gly Glu Val Asn Val Gin 
2675 2680 2685 



Met Leu He Ser Phe Thr Ser Phe Asn Asp Glu Ser Gly Glu Asn 
2690 2695 2700 

Ala Glu Lys Leu Leu Gin Phe Lys Arg Trp Phe Trp Ser He Val 
2705 2710 2715 

Glu Lys Met Ser Met Thr Glu Arg Gin Asp Leu Val Tyr Phe Trp 
2720 2725 2730 

Thr Ser Ser Pro Ser Leu Pro Ala Ser Glu Glu Gly Phe Gin Pro 
2735 2740 2745 



Met Pro Ser He Thr He Arg Pro Pro Asp Asp Gin His Leu Pro 
2750 2755 2760 
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Thr Ala Asn Thr Cys lie Ser Arg Leu Tyr Val Pro Leu Tyr Ser 
2765 2770 2775 

Ser Lys Gin He Leu Lys Gin Lys Leu Leu Leu Ala lie Lys Thr 
2780 2785 2790 



Lys Asn Phe Gly Phe Val 
27 95 



<210> 3 

<211> 8491 

<212> DNA 

<213> human Edd cDNA splice variant 
<220> 

<221> CDS 

<222> (34).. (8412) 

<223> 

<400> 3 

cgccctcgag tggaggacga gaaggaaagc acc atg acg tec ate cat ttc gtg 54 

Met Thr Ser He His Phe Val 
1 5 

gtt cac ccg ctg ccg ggc acc gag gac cag etc aat gac agg tta cga 102 
Val His Pro Leu Pro Gly Thr Glu Asp Gin Leu Asn Asp Arg Leu Arg 
10 15 20 



gaa gtt tet gag aag ctg aac aaa tat aat tta aac age cac eec ect 150 
Glu Val Ser Glu Lys Leu Asn Lys Tyr Asn Leu Asn Ser His Pro Pro 
25 30 35 

ttg aat gta ttg gaa cag get act att aaa cag tgt gtg gtg gga cca 198 
Leu Asn Val Leu Glu Gin Ala Thr He Lys Gin Cys Val Val Gly Pro 
40 45 50 55 

aat cat get gee ttt ett ctt gag gat ggt aga gtt tge agg att ggt 246 
Asn His Ala Ala Phe Leu Leu Glu Asp Gly Arg Val Cys Arg He Gly 
60 65 70 

ttt tea gta cag cca gac aga ttg gaa ttg ggt aaa cet gat aat aat 294 
Phe Ser Val Gin Pro Asp Arg Leu Glu Leu Gly Lys Pro Asp Asn Asn 
75 80 85 

gat ggg tea aag ttg aac age aac teg ggg gca ggg agg acg tea agg 342 
Asp Gly Ser Lys Leu Asn Ser Asn Ser Gly Ala Gly Arg Thr Ser Arg 
90 95 100 

cet ggt agg aea age gac tet cca tgg ttt etc tea ggt tet gag act 390 
Pro Gly Arg Thr Ser Asp Ser Pro Trp Phe Leu Ser Gly Ser Glu Thr 
105 110 115 

eta ggc agg ctg gca ggc aac acc tta gga age cge tgg agt tet gga 438 
Leu Gly Arg Leu Ala Gly Asn Thr Leu Gly Ser Arg Trp Ser Ser Gly 
120 125 130 135 

gtg ggt gga agt ggt gga gga tec tet ggt agg tea tea get gga get 486 
Val Gly Gly Ser Gly Gly Gly Ser Ser Gly Arg Ser Ser Ala Gly Ala 
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140 145 150 

cga gat tec cgc egg cag act cga gtt att egg aca gga egg gat cga 534 
Arg Asp Ser Arg Arg Gin Thr Arg Val lie Arg Thr Gly Arg Asp Arg 
155 160 165 

ggg tct ggg ctt ttg ggc agt cag ccc cag cca gtt att oca gca tot 582 
Gly Ser Gly Leu Leu Gly Ser Gin Pro Gin Pro Val lie Pro Ala Ser 
170 175 180 

gtc att cca gag gag ctg att tea cag gee caa gtt gtt tta caa ggc 630 
Val lie Pro Glu Glu Leu He Ser Gin Ala Gin Val Val Leu Gin Gly 
185 190 195 

aaa tec aga agt gtc att att cga gaa ctt cag aga aca aat ctt gat 678 
Lys Ser Arg Ser Val He He TVrg Glu Leu Gin Arg Thr Asn Leu Asp 
200 205 210 215 

gtg aac ctt get gta aat aat tta ctt age egg gat gat gaa gat gga 726 
Val Asn Leu Ala Val Asn Asn Leu Leu Ser Arg Asp Asp Glu Asp Gly 
220 225 230 

gat gat ggg gat gat aca gee age gaa tct tat ttg ect gga gag gat 774 
Asp Asp Gly Asp Asp Thr Ala Ser Glu Ser Tyr Leu Pro Gly Glu Asp 
235 240 245 

ctt atg tct etc ctt gat gee gac att eat tct gee cac cca agt gtc 822 
Leu Met Ser Leu Leu Asp Ala Asp He His Ser Ala His Pro Ser Val 
250 255 260 

att att gat gea gat gee atg ttt tct gaa gac att age tat ttt ggt 870 
He He Asp Ala Asp Ala Met Phe Ser Glu Asp He Ser Tyr Phe Gly 
265 270 275 

tac cet tet ttt cgt egt tea tea ctt tec agg eta ggc tea tct cga 918 
Tyr Pro Ser Phe Arg Arg Ser Ser Leu Ser Arg Leu Gly Ser Ser Arg 
280 285 290 295 

gag aga gac tct gag etg ttg egt gaa cgt gaa tee gtt tta egt tta 966 
Glu Arg Asp Ser Glu Leu Leu Arg Glu Arg Glu Ser Val Leu Arg Leu 
300 305 310 

cgt gaa cga agg tgg ctt gat gga gee tea ttt gat aat gaa agg ggt 1014 
Arg Glu Arg Arg Trp Leu Asp Gly Ala Ser Phe Asp Asn Glu Arg Gly 
315 320 325 

tct ace age aag gaa gga gag cca aac ttg gat aag aag aat aca ect 1062 
Ser Thr Ser Lys Glu Gly Glu Pro Asn Leu Asp Lys Lys Asn Thr Pro 
330 335 340 

gtt caa agt cca gta tet eta gga gaa gat ttg cag tgg tgg ect gat 1110 
Val Gin Ser Pro Val Ser Leu Gly Glu Asp Leu Gin Trp Trp Pro Asp 
345 350 355 

aag gat gga aca aaa tte ate tgt att ggg get ctg tat tet gaa ctt 1158 
Lys Asp Gly Thr Lys Phe He Cys He Gly Ala Leu Tyr Ser Glu Leu 
360 365 370 375 

etg get gtc age agt aaa gga gaa ctt tat cag tgg aaa tgg agt gaa 1206 
Leu Ala Val Ser Ser Lys Gly Glu Leu Tyr Gin Trp Lys Trp Ser Glu 
380 385 390 
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tct gag cct tac aga aat gcc cag aat cct tea tta cat cat cca cga 1254 
Ser Glu Pro Tyf Arg Asn Ala Gin Asn Pro Ser Leu His His Pro Arg 
395 400 405 

gca aca ttt ttg ggg tta acc aat gaa aag ata gtc etc ctg tct gca 1302 
Ala. Thr Phe Leu Gly Leu Thr Asn Glu Lys He Val Leu Leu Ser Ala 
410 415 420 

aat age ata aga gca act gta get aca gaa aat aac aag gtt get aca 1350 
Asn Ser He Arg Ala Thr Val Ala Thr Glu Asn Asn Lys Val Ala Thr 
425 430 435 

tgg gtg gat gaa act tta agt tct gtg get tct aaa tta gag cac act 1398 
Trp Val Asp Glu Thr Leu Ser Ser Val Ala Sfer Lys Leu Glu His Thr 
440 445 450 455 

get cag act tac tct gaa ctt caa gga gag egg ata gtt tct tta cat 1446 
Ala Gin Thr Tyr Ser Glu Leu Gin Gly Glu Arg He Val Ser Leu His 
4 60 465 470 

tgc tgt gcc ctt tac acc tgc get cag ctg gaa aac agt tta tat tgg 1494 
Cys Cys Ala Leu Tyr Thr Cys Ala Gin Leu Glu Asn Ser Leu Tyr Trp 
475 480 485 

tgg ggt gta gtt cct ttt agt caa agg aag aaa atg tta gag aaa get 1542 
Trp Gly Val Val Pro Phe Ser Gin Arg Lys Lys Met Leu Glu Lys Ala 
490 495 500 

aga gca aaa aat aaa aag cct aaa tec agt get ggt att tct tea atg 1590 
Arg Ala Lys Asn Lys Lys Pro Lys Ser Ser Ala Gly He Ser Ser Met 
505 510 515 

ccg aac ate act gtt ggt acc cag gta tgc ttg aga aat aat cct ctt 1638 
Pro Asn He Thr Val Gly Thr Gin Val Cys Leu Arg Asn Asn Pro Leu 
520 525 530 535 

tat cat get gga gca gtt gca ttt tea att agt get ggg att cct aaa 1686 
Tyr His Ala Gly Ala Val Ala Phe Ser He Ser Ala Gly He Pro Lys 
540 545 550 

gtt ggt gtc tta atg gag tea gtt tgg aat atg aat gae age tgt aga 1734 
Val Gly Val Leu Met Glu Ser Val Trp Asn Met Asn Asp Ser Cys Arg 
555 560 565 

ttt caa ctt aga tct cct gaa age ttg aaa aac atg gaa aaa get age 1782 
Phe Gin Leu Arg Ser Pro Glu Ser Leu Lys Asn Met Glu Lys Ala Ser 
570 575 580 

aaa act act gaa get aag cct gaa agt aag cag gag cca gtg aaa aca 1830 
Lys Thr Thr Glu Ala Lys Pro Glu Ser Lys Gin Glu Pro Val Lys Thr 
585 590 595 

gaa atg ggt cct cca cca tct cca gca tec acg tgt agt gat gca tec 1878 
Glu Met Gly Pro Pro Pro Ser Pro Ala Ser Thr Cys Ser Asp Ala Ser 
600 605 610 615 

tea att gcc age agt gca tea atg cca tac aaa cga cga egg tea acc 1926 
Ser He Ala Ser Ser Ala Ser Met Pro Tyr Lys Arg Arg Arg Ser Thr 
620 625 630 
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cct gca cca aaa gaa gag gaa aag gtg aat gaa gag cag tgg tct ctt 
Pro Ala Pro Lys Glu Glu Glu Lys Val Asn Glu Glu Gin Trp Ser Leu 
635 640 645 

egg gaa gtg gtt ttt gtg gaa gat gtc aag aat gtt act gtt ggc aag 
Arg Glu Val Val Phe Val Glu Asp Val Lys Asn Val Pro Val Gly Lys 
650 655 660 

gtg eta aaa gta gat ggt gcc tat gtt get gta aaa ttt cca gga acc 
Val Leu Lys Val Asp Gly Ala Tyr Val Ala Val Lys Phe Pro Gly Thr 
665 670 675 

tec agt aat act aac tgt cag aac age tct ggt cca gat get gac cct 
Ser Ser Asn Thr Asn Cys Gin Asn Ser Ser Gly Pro Asp Ala Asp Pro 
680 685 690 695 

tct tct etc ctg cag gat tgt agg tta ctt aga att gat gaa ttg cag 
Ser Ser Leu Leu Gin Asp Cys Arg Leu Leu Arg lie Asp Glu Leu Gin 
700 705 710 

gtt gtc aaa act ggt gga aca ccg aag gtt ccc gac tgt ttc caa agg 
Val Val Lys Thr Gly Gly Thr Pro Lys Val Pro Asp Cys Phe Gin Arg 
715 720 725 

act cct aaa aag ctt tgt ata cct gaa aaa aca gaa ata tta gca gtg 
Thr Pro Lys Lys Leu Cys He Pro Glu Lys Thr Glu He Leu Ala Val 
730 735 740 

aat gta gat tec aaa ggt gtt cat get gtt ctg aag act gga aat tgg 
Asn Val Asp Ser Lys Gly Val His Ala Val Leu Lys Thr Gly Asn Trp 
745 750 755 

gtg cga tac tgt ate ttt gat ctt get aca gga aaa gca gaa cag gaa 
Val Arg Tyr Cys He Phe Asp Leu Ala Thr Gly Lys Ala Glu Gin Glu 
760 765 770 775 

aat aat ttt cct aca age age att get ttc ctt ggt cag aat gag agg 
Asn Asn Phe Pro Thr Ser Ser He Ala Phe Leu Gly Gin Asn Glu Arg 
780 785 790 

aat gta gee att ttc act get gga cag gaa tct ccc att att ctt cga 
Asn Val Ala He Phe Thr Ala Gly Gin Glu Ser Pro He He Leu Arg 
795 800 805 

gat gga aat ggt acc ate tac cca atg gcc aaa gat tgc atg gga gga 
Asp Gly Asn Gly Thr He Tyr Pro Met Ala Lys Asp Cys Met Gly Gly 
810 815 820 

ata agg gat ccc gat tgg ctg gat ctt cca cct att agt agt ctt gga 
He Arg Asp Pro Asp Trp Leu Asp Leu Pro Pro He Ser Ser Leu Gly 
825 830 835 

atg ggt gtg cat tct tta ata aat ctt cct gcc aat tea aca ate aaa 
Met Gly Val His Ser Leu He Asn Leu Pro Ala Asn Ser Thr He Lys 
840 845 850 855 

aag aaa get get gtt ate ate atg get gta gag aaa caa acc tta atg 
Lys Lys Ala Ala Val He He Met Ala Val Glu Lys Gin Thr Leu Met 
860 865 870 

caa cac att ctg cgc tgt gac tat gag gcc tgt cga caa tat eta atg 



1974 

2022 

2070 

2118 

2166 

2214 

2262 

2310 

2358 

2406 

2454 

2502 

2550 

2598 

2646 

2694 
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Gln His lie Leu Arg Cys Asp Tyr Glu Ala Cys Arg Gin Tyr Leu Met 
875 880 885 

aat ctt gag caa gcg gtt gtt tta gag cag aat eta cag atg ctg cag 
Asn Leu Glu Gin Ala Val Val Leu Glu Gin Asn Leu Gin Met Leu Gin 
890 895 900 

aca ttc ate age eac aga tgt gat gga aat cga aat att ttg eat get 
Thr Phe He Ser His Arg Cys Asp Gly Asn Arg Asn He Leu His Ala 
905 910 915 

tgt gta tea gtt tgc ttt cca aee age aat aaa gaa act aaa gaa gaa 
Cys Val Ser Val Cys Phe Pro Thr Ser Asn Lys Glu Thr Lys Glu Glu 
920 925 930 935 

gag gaa gcg gag cgt tct gaa aga aat aca ttt gca gaa agg ctt tct 
Glu Glu Ala Glu Arg Ser Glu Arg Asn Thr Phe Ala Glu Arg Leu Ser 
940 945 950 

get gtt gag gee att gca aat gca ata tea gtt gtt tea agt aat gge 
Ala Val Glu Ala He Ala Asn Ala He Ser Val Val Ser Ser Asn Gly 
955 960 965 

cca ggt aat egg get gga tea tea agt age cga agt ttg aga tta egg 
Pro Gly Asn Arg Ala Gly Ser Ser Ser Ser Arg Ser Leu Arg Leu Arg 
970 975 980 

gaa atg atg aga cgt teg ttg aga gca get ggt ttg ggt aga cat gaa 
Glu Met Met Arg Arg Ser Leu Arg Ala Ala Gly Leu Gly Arg His Glu 
985 990 995 

get gga get tea tee agt gac eac cag gat cca gtt tea ccc cec 
Ala Gly Ala Ser Ser Ser Asp His Gin Asp Pro Val Ser Pro Pro 
1000 1005 1010 

ata get ccc cet agt tgg gtt cet gac cct ect gcg atg gat cct 
He Ala Pro Pro Ser Trp Val Pro Asp Pro Pro Ala Met Asp Pro 
1015 1020 1025 

gat ggt gac att gat ttt ate ctg gee cec get gtg gga tct ctt 
Asp Gly Asp He Asp Phe He Leu Ala Pro Ala Val Gly Ser Leu 
1030 1035 1040 

ace aca gca gca ace ggt act ggt caa gga cca age ace tec act 
Thr Thr Ala Ala Thr Gly Thr Gly Gin Gly Pro Ser Thr Ser Thr 
1045 1050 1055 

att cca ggt cct tec aca gag cca tct gta gta gaa tec aag gat 
He Pro Gly Pro Ser Thr Glu Pro Ser Val Val Glu Ser Lys Asp 
1060 1065 1070 

cga aag gcg aat get cat ttt ata ttg aaa ttg tta tgt gac agt 
Arg Lys Ala Asn Ala His Phe He Leu Lys Leu Leu Cys Asp Ser 
1075 1080 1085 

gtg gtt etc cag ccc tat eta cga gaa ctt ctt tct gee aag gat 
Val Val Leu Gin Pro Tyr Leu Arg Glu Leu Leu Ser Ala Lys Asp 
1090 1095 1100 



gca aga ggg atg ace cca ttt atg tea get gta agt ggc cga get 
Ala Arg Gly Met Thr Pro Phe Met Ser Ala Val Ser Gly Arg Ala 
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1105 



1110 



1115 



tat cct get gca att acc ate tta gaa act get eag aaa att gca 
Tyr Pro Ala Ala lie Thr He Leu Glu Thr Ala Gin Lys He Ala 
1120 1125 1130 

aaa get gaa ata tec tea agt gaa aaa gag gaa gat gta ttc atg 
Lys Ala Glu He Ser Ser Ser Glu Lys Glu Glu Asp Val Phe Met 
1135 1140 1145 

gga atg gtt tgc cca tea ggt acc aac cct gat gac tct cct tta 
Gly Met Val Cys Pro Ser Gly Thr Asn Pro Asp Asp Ser Pro Leu 
1150 1155 1160 

tat gtt tta tgt tgt aat gac act tgc agt ttt aca tgg act gga 
Tyr Val Leu Cys Cys Asn Asp Thr Cys Ser Phe Thr Trp Thr Gly 
1165 1170 1175 

gea gag cac att aac cag gat att ttt gag tgt cga act tgt ggc 
Ala Glu His He Asn Gin Asp He Phe Glu Cys Arg Thr Cys Gly 
1180 1185 1190 

ttg ctg gag tea ctg tgt tgt tgt acg gaa tgt gca agg gtt tgt 
Leu Leu Glu Ser Leu Cys Cys Cys Thr Glu Cys Ala Arg Val Cys 
1195 1200 1205 

cat aaa ggt cat gat tgc aaa etc aaa egg aca tea cca aca gee 
His Lys Gly His Asp Cys Lys Leu Lys Arg Thr Ser Pro Thr Ala 
1210 1215 1220 

tac tgt gat tgt tgg gag aaa tgt aaa tgt aaa act ctt att get 
Tyr Cys Asp Cys Trp Glu Lys Cys Lys Cys Lys Thr Leu He Ala 
1225 1230 1235 

gga cag aaa tct get cgt ctt gat eta ctt tat cgc ctg etc act 
Gly Gin Lys Ser Ala Arg Leu Asp Leu Leu Tyr Arg Leu Leu Thr 
1240 1245 1250 

get act aat ctg gtt act ctg cca aac age agg gga gag cac etc 
Ala Thr Asn Leu Val Thr Leu Pro Asn Ser Arg Gly Glu His Leu 
1255 1260 1265 

tta eta ttc tta gta cag aca gtc gea agg cag acg gtg gag eat 

Leu Leu Phe Leu Val Gin Thr Val Ala Arg Gin Thr Val Glu His 

1270 1275 1280 

tgt caa tac agg cca cct -cga ate agg gaa gat cgt aac cga aaa 

Cys Gin Tyr Arg Pro Pro Arg He Arg Glu Asp Rrg Asn Arg Lys 

1285 1290 1295 

aca gee agt cct gaa gat tea gat atg cca gat cat gat tta gag 

Thr Ala Ser Pro Glu T^p Ser Asp Met Pro Asp His Asp Leu Glu 

1300 1305 1310 

cct cca aga ttt gee cag ctt gca ttg gag cgt gtt eta cag gac 

Pro Pro Arg Phe Ala Gin Leu Ala Leu Glu Arg Val Leu Gin Asp 
1315 1320 1325 

tgg aat gee ttg aaa tct atg att atg ttt ggg teg eag gag aat 

Trp Asn Ala Leu Lys Ser Met He Met Phe Gly Ser Gin Glu Asn 



3435 

3480 

3525 

3570 

3615 

3660 

3705 

3750 

3795 

3840 

3885 

3930 

3975 

4020 

4065 



1330 



1335 



1340 



wo 2004/022750 




PCT/AU2003/001164 



24- 



aaa gac cct ctt agt gcc 
Lys Asp Pro Leu Ser Ala 
1345 1350 



age agt aga ata ggc cat ctt ttg oca 
Ser Ser Arg lie Gly His Leu Leu Pro 
1355 



4110 



gaa gag caa gta tac etc aat cag caa agt ggc aea att egg etg 
Glu Glu Gin Val Tyr Leu Asn Gin Gin Ser Gly Thr lie Arg Leu 
1360 1365 1370 



4155 



gac tgt ttc act cat tgc ctt ata gtt aag tgt 
Asp Cys Phe Thr His Cys Leu lie Val Lys Cys 
1375 1380 1385 



aca gca gat att 
Thr Ala Asp Xle 



4200 



ttg ctt tta gat act eta 
Leu Leu Leu Asp Thr Leu 
1390 1395 



eta ggt aca eta gtg aaa gaa etc eaa 
Leu Gly Thr Leu Val Lys Glu Leu Gin 
1400 



4245 



aae aaa tat aca cct gga 
Asn Lys Tyr Thr Pro Gly 
1405 1410 



cgt aga gaa gaa get 
Arg Arg Glu Glu Ala 
1415 



att get gtg aca 
He Ala Val Thr 



4290 



atg agg ttt eta cgt tea gtg gca aga gtt ttt gtt att etg agt 
Met Arg Phe Leu Arg Ser Val Ala Arg Val Phe Val He Leu Ser 
1420 1425 1430 



4335 



gtg gaa atg get tea tee aaa aag aaa aae aae 
Val Glu Met Ala Ser Ser Lys Lys Lys Asn Asn 
1435 1440 1445 



ttt att cca cag 
Phe He Pro Gin 



4380 



cca att gga aaa tgc aag egt gta ttc eaa gca ttg eta cct tac 
Pro He Gly Lys Cys Lys Arg Val Phe Gin Ala Leu Leu Pro Tyr 
1450 1455 1460 



4425 



get gtg gaa gaa ttg tge aae gta gca gag tea 
Ala Val Glu Glu Leu Cys Asn Val Ala Glu Ser 
1465 1470 1475 



etg att gtt cct 
Leu He Val Pro 



4470 



gtc aga atg ggg att get egt cca act gca cea 
Val Arg Met Gly He Ala Arg Pro Thr Ala Pro 
1480 1485 1490 



ttt ace etg get 
Phe Thr Leu Ala 



4515 



agt act age ata gat gee atg cag ggc agt gaa 
Ser Thr Ser He Asp Ala Met Gin Gly Ser Glu 
1495 1500 1505 



gaa tta ttt tea 
Glu Leu Phe Ser 



4560 



gtg gaa cca eta cea cca ega cca tea tet gat cag tet age age 
Val Glu Pro Leu Pro Pro Arg Pro Ser Ser Asp Gin Ser Ser Ser 
1510 1515 1520 * 



4605 



tec agt cag tet cag tea tee tac ate ate agg aat cca cag cag 
Ser Ser Gin Ser Gin Ser Ser Tyr He He Arg Asn Pro Gin Gin 
1525 1530 1535 



4650 



agg ege ate age cag tea 
Arg Arg He Ser Gin Ser 
1540 1545 



cag ece gtt egg ggc aga gat gaa gaa 
Gin Pro Val Arg Gly Arg Asp Glu Glu 
1550 



4695 



cag gat gat att gtt tea gea gat gtg gaa gag 
Gin Asp Asp He Val Ser Ala Asp Val Glu Glu 
1555 1560 1565 



gtt gag gtg gtg 
Val Glu Val Val 



4740 
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gag ggt gtg get gga gaa gag gat cat cat gat gaa cag gaa gaa 
Glu Gly Val Ala Gly Glu Glu Asp His His Asp Glu Gin Glu Glu 
1570 1575 1580 

cac ggg gaa gaa aat get gag gca gag gga caa cat gat gag cat 
His Gly Glu Glu Asn Ala Glu Ala Glu Gly Gin His Asp Glu His 
1585 1590 1595 

gat gaa gac ggg agt gat atg gag ctg gac ttg tta gca gca get 
Asp Glu Asp Gly Ser Asp Met Glu Leu Asp Leu Leu Ala Ala Ala 
1600 1605 1610 

gaa aca gaa agt gat agt gaa agt aac cac age aac caa gat aat 
Glu Thr Glu Ser Asp Ser Glu Ser Asn His Ser Asn Gin Asp Asn 
1615 1620 1625 

get agt ggg ege aga age gtt gtc act gca gca act get ggt tea 
Ala Ser Gly Arg Arg Ser Val Val Thr Ala Ala Thr Ala Gly Ser 
1630 1635 1640 

gaa gea gga gca age agt gtt cet gee ttc ttt tct gaa gat gat 
Glu Ala Gly Ala Ser Ser Val Pro Ala Phe Phe Ser Glu Asp Asp 
1645 1650 1655 

tet caa teg aat gac tea agt gat tct gat age agt agt agt cag 
Ser Gin Ser Asn Asp Ser Ser Asp Ser Asp Ser Ser Ser Ser Gin 
1660 1665 1670 

agt gac gac ata gaa cag gag ace ttt atg ctt gat gag cea tta 
Ser Asp Asp lie Glu Gin Glu Thr Phe Met Leu Asp Glu Pro Leu 
1675 1680 1685 

gaa aga ace aca aat age tec cat gee aat* ggt get gee caa get 
Glu Arg Thr Thr Asn Ser Ser His Ala Asn Gly Ala Ala Gin Ala 
1690 1695 1700 

cce egt tea atg cag tgg get gtc cgc aac acc eag eat cag cga 

Pro Arg Ser Met Gin Trp Ala Val Arg Asn Thr Gin His Gin Arg 
1705 1710 1715 

gca gee agt aca gee cet tec agt aca tet aca cea gea gea agt 

Ala Ala Ser Thr Ala Pro Ser Ser Thr Ser Thr Pro Ala Ala Ser 
1720 1725 1730 

tea gcg ggt ttg att tat att gat cet tea aac tta cgc egg agt 

Ser Ala Gly Leu lie Tyr lie Asp Pro Ser Asn Leu Arg Arg Ser 
1735 1740 1745 

ggt ace ate agt aca agt get gca get gca gca get get ttg gaa 
Gly Thr lie Ser Thr Ser Ala Ala Ala Ala Ala Ala Ala Leu Glu 
1750 1755 1760 

get age aac gee age agt tac eta aca tct gca age agt tta gee 
Ala Ser Asn Ala Ser Ser Tyr Leu Thr Ser Ala Ser Ser Leu Ala 
1765 1770 1775 

agg get tac age att gtc att aga caa ate teg gac ttg atg ggc 
Arg Ala Tyr Ser He Val He Arg Gin He Ser Asp Leu Met Gly 
1780 1785 1790 

ctt att cet aag tat aat cac eta gta tac tct cag att cea gca 
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Leu lie Pro Lys Tyr Asn His Leu Val Tyr Ser Gin lie Pro Ala 
1795 1800 1805 

get gtg aaa ttg act tac caa gat gca gta aac tta cag aac tat 
Ala Val Lys Leu Thr Tyr Gin Asp Ala Val Asn Leu Gin Asn Tyr 
1810 1815 1820 

gta gaa gaa aag ctt att ccc act tgg aac tgg atg gtc agt att 
Val Glu Glu Lys Leu lie Pro Thr Trp Asn Trp Met Val Ser lie 
1825 1830 1835 

atg gat tct act gaa get caa tta cgt tat ggt tct gca tta gca 
Met Asp Ser Thr Glu Ala Gin Leu Arg Tyr Gly Ser Ala Leu Ala 
1840 1845 1850 

tct get ggt gat cct gga cat cca aat cat cct ctt cac get tct 
Ser Ala Gly Asp Pro Gly His Pro Asn His Pro Leu His Ala Ser 
1855 I860 1865 

cag aat tea gcg aga aga gag agg atg act gcg cga gaa gaa get 
Gin Asn Ser Ala Arg Arg Glu Arg Met Thr Ala Arg Glu Glu Ala 
1870 1875 1880 

age tta cga aca ctt gaa ggc aga cga cgt gcc acc ttg ctt age 
Ser Leu Arg Thr Leu Glu Gly Arg Arg Arg Ala Thr Leu Leu Ser 
1885 1890 1895 

gee cgt caa gga atg atg tct gca cga gga gac ttc eta aat tat 
Ala Arg Gin Gly Met Met Ser Ala Arg Gly Asp Phe Leu Asn Tyr 
1900 1905 1910 

get ctg tct eta atg egg tct cat aat gat gag cat tct gat gtt 
Ala Leu Ser Leu Met Arg Ser His Asn Asp Glu His Ser Asp Val 
1915 1920 1925 

ctt cca gtt ttg gat gtt tgc tea ttg aag eat gtg gca tat gtt 
Leu Pro Val Leu Asp Val Cys Ser Leu Lys His Val Ala Tyr Val 
1930 1935 1940 

ttt caa gca ctt ata tac tgg att aag gca atg aat cag cag aca 
Phe Gin Ala Leu He Tyr Trp He Lys Ala Met Asn Gin Gin Thr 
1945 1950 1955 

aca ttg gat aca cct caa eta gaa cge aaa agg acg cga gaa etc 
Thr Leu Asp Thr Pro Gin Leu Glu Arg Lys Arg Thr Arg Glu Leu 
I960 1965 1970 

ttg gaa ctg ggt att gat aat gaa gat tea gaa cat gaa aat gat 
Leu Glu Leu Gly He Asp Asn Glu Asp Ser Glu His Glu Asn Asp 
1975 1980 1985 

gat gac acc aat caa agt get act ttg aat gat aag gat gat gac 
Asp Asp Thr Asn Gin Ser Ala Thr Leu Asn Asp Lys Asp Asp Asp 
1990 1995 2000 

tct ctt cct gca gaa act ggc caa aac eat cca ttt ttc cga cgt 
Ser Leu Pro Ala Glu Thr Gly Gin Asn His Pro Phe Phe Arg Arg 
2005 2010 2015 

tea gac tee atg aca ttc ctt ggg tgt ata cec cca aat cca ttt 
Ser Asp Ser Met Thr Phe Leu Gly Cys He Pro Pro Asn Pro Phe 
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2020 



2025 



2030 



gaa gtg cct ctg get gaa gcc ate ccc ttg get gat cag cca cat 
Glu Val Pro Leu Ala Glu Ala He Pro Leu Ala Asp Gin Pro His 
2035 2040 2045 

ctg ttg cag cca aat get aga aag gag gat ctt ttt ggc cgt cca 
Leu Leu Gin Pro Asn Ala Arg Lys Glu Asp Leu Phe Gly Arg Pro 
2050 2055 2060 

agt cag ggt ctt tat tct tea tct gcc agt agt ggg aaa tgt tta 
Ser Gin Gly Leu Tyr Ser Ser Ser Ala Ser Ser Gly Lys Cys Leu 
2065 2070 2075 

atg gag gtt aca gtg gat aga aac tgc eta gag gtt ctt cca aca 
Met Glu Val Thr Val Asp Arg Asn Cys Leu Glu Val Leu Pro Thr 
2080 2085 2090 

aaa atg tct tat get gcc aat ctg aaa aat gta atg aac atg caa 
Lys Met Ser Tyr Ala Ala Asn Leu Lys Asn Val Met Asn Met Gin 
2095 2100 2105 

aac egg caa aaa aaa gaa ggg gaa gaa cag ccc gtg ctg cca gaa 
Asn Arg Gin Lys Lys Glu Gly Glu Glu Gin Pro Val Leu Pro Glu 
2110 2115 2120 

gaa act gag agt tea aaa cca ggg cca tct get cat gat ctt get 
Glu Thr Glu Ser Ser Lys Pro Gly Pro Ser Ala His Asp Leu Ala 
2125 2130 2135 

gca caa tta aaa agt age tta eta gca gaa ata gga ctt act gaa 
Ala Gin Leu Lys Ser Ser Leu Leu Ala Glu He Gly Leu Thr Glu 
2140 2145 2150 

agt gaa ggg cca cct etc aca tct ttc agg cca cag tgt age ttt 
Ser Glu Gly Pro Pro Leu Thr Ser Phe Arg Pro Gin Cys Ser Phe 
2155 2160 2165 

atg gga atg gtt att tee cat gat atg ctg eta gga cgt tgg cgc 
Met Gly Met Val He Ser His Asp Met Leu Leu Gly Arg Trp Arg 
2170 2175 2180 

ctt tct tta gaa ctg ttc ggc agg gta ttc atg gaa gat gtt gga 
Leu Ser Leu Glu Leu Phe Gly Arg Val Phe Met Glu Asp Val Gly 
2185 2190 2195 

gca gaa cct gga tea ate eta act gaa ttg ggt ggt ttt gag gta 
Ala Glu Pro Gly Ser He Leu Thr Glu Leu Gly Gly Phe Glu Val 
2200 2205 2210 

aaa gaa tea aaa ttc cgc aga gaa atg gaa aaa ctg aga aac cag 
Lys Glu Ser Lys Phe Arg Arg Glu Met Glu Lys Leu Arg Asn Gin 
2215 2220 2225 

cag tea aga gat ttg tea eta gag gtt gat egg gat cga gat ctt 
Gin Ser Arg Asp Leu Ser Leu Glu Val Asp Arg Asp Arg Asp Leu 
2230 2235 2240 

etc att cag cag act atg agg cag ctt aac aat cac ttt ggt cga 
Leu He Gin Gin Thr Met Arg Gin Leu Asn Asn His Phe Gly Arg 
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aga tgt get act aca cca atg get gta cae aga gta aaa gtc aea 
Arg Cys Ala Thr Thr Pro Met Ala Val His Arg Val Lys Val Thr 
2260 2265 2270 

ttt aag gat gag eea gga gag gge agt ggt gta gca cga agt ttt 
Phe Lys Asp Glu Pro Gly Glu Gly Ser Gly Val Ala Arg Ser Phe 
2275 2280 2285 

tat aea gee att gca caa gca ttt tta tea aat gaa aaa ttg cca 
Tyr Thr Ala He Ala Gin Ala Phe Leu Ser Asn Glu Lys Leu Pro 
2290 2295 2300 

aat eta gag tgt ate caa aat gee aac aaa ggc acc eac aca agt 
Asn Leu Glu Cys He Gin Asn Ala Asn Lys Gly ' Thr His Thr Ser 
2305 2310 2315 

tta atg cag aga tta agg aac cga gga gag aga gae egg gaa agg 
Leu Met Gin Arg Leu Arg Asn Arg Gly Glu Arg Asp Arg Glu Arg 
2320 2325 2330 

gag aga gaa agg gaa atg agg agg agt agt ggt ttg cga gca ggt 
Glu Arg Glu Arg Glu Met Arg Arg Ser Ser Gly Leu Arg Ala Gly 
2335 2340 2345 

tct egg agg gae egg gat aga gac ttt aga aga cag ett tec ate 
Ser Arg Arg Asp Arg Asp Arg Asp Phe Arg Arg Gin Leu Ser He 
2350 2355 2360 

gac act agg cec ttt aga cca gee tct gaa ggg aat cet age gat 
Asp Thr Arg Pro Phe Arg Pro Ala Ser Glu Gly Asn Pro Ser Asp 
2365 2370 2375 

gat cet gag cet ttg cca gca cat egg cag gca ett gga gag agg 
Asp Pro Glu Pro Leu Pro Ala His Arg Gin 7U.a Leu Gly Glu Arg 
2380 2385 2390 

ett tat cet egt gta caa gca atg caa cca gca ttt gca agt aaa 
Leu Tyr Pro Arg Val Gin Ala Met Gin Pro Ala Phe Ala Ser Lys 
2395 2400 2405 

ate act ggc atg ttg ttg gaa tta tec cca get cag etg ett etc 
He Thr Gly Met Leu Leu Glu Leu Ser Pro Ala Gin Leu Leu Leu 
2410 2415 2420 

ett eta gca agt gag gat tct etg aga gca aga gtg gat gag gee 
Leu Leu Ala Ser Glu Asp Ser Leu Arg Ala Arg Val Asp Glu Ala 
2425 2430 2435 

atg gaa etc att att gca eat gga egg gaa aat gga get gat agt 
Met Glu Leu He He Ala His Gly Arg Glu Asn Gly Ala Asp Ser 
2440 2445 2450 

ate etg gat ett gga tta gta gac tec tea gaa aag gta cag cag 
He Leu Asp Leu Gly Leu Val Asp Ser Ser Glu Lys Val Gin Gin 
2455 2460 2465 

gaa aac cga aag cgc eat ggc tct agt cga agt gta gta gat atg 
Glu Asn Arg Lys Arg His Gly Ser Ser Arg Ser Val Val Asp Met 
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gat tta gat gat aca gat gat ggt gat gac aat gcc cct ttg ttt 
Asp Leu Asp Asp Thr Asp Asp Gly Asp Asp Asn Ala Pro Leu Phe 
2485 2490 2495 

tac caa cct ggg aaa aga gga ttt tat act oca agg cct ggc aag 
Tyr Gin Pro Gly Lys Arg Gly Phe Tyr Thr Pro Arg Pro Gly Lys 
2500 2505 2510 

aac aca gaa gca agg ttg aat tgt ttc aga aac att ggc agg att 
Asn Thr Glu Ala Arg Leu Asn Cys Phe Arg Asn lie Gly Arg lie 
2515 2520 2525 

ctt gga eta tgt ctg tta cag aat gaa etc tgt cct ate aca ttg 
Leu Gly Leu Cys Leu Leu Gin Asn Glu Leu Cys Pro lie Thr Leu 
2530 2535 2540 

aat aga cat gta att aaa gta ttg ctt ggt aga aaa gtc aat tgg 
Asn Arg His Val lie Lys Val Leu Leu Gly Arg Lys Val Asn Trp 
2545 2550 2555 

cat gat ttt get ttt ttt gat cct gta atg tat gag agt ttg egg 
His Asp Phe Ala Phe Phe Asp Pro Val Met Tyr Glu Ser Leu Arg 
2560 2565 2570 

caa eta ate etc gcg tct cag agt tea gat get gat get gtt ttc 
Gin Leu lie Leu Ala Ser Gin Ser Ser Asp Ala Asp Ala Val Phe 
2575 2580 2585 

tea gca atg gat ttg gca ttt gca att gac ctg tgt aaa gaa gaa 
Ser Ala Met Asp Leu Ala Phe Ala He Asp Leu Cys Lys Glu Glu 
2590 2595 2600 

ggt gga gga cag gtt gaa etc att cct aat ggt gta aat ata cca 
Gly Gly Gly Gin Val Glu Leu He Pro Asn Gly Val Asn He Pro 
2605 2610 2615 

gtc act cca cag aat gta tat gag tat gtg egg aaa tac gca gaa 
Val Thr Pro Gin Asn Val Tyr Glu Tyr Val Arg Lys Tyr Ala Glu 
2620 2625 2630 

eac aga atg ttg gta gtt gca gaa cag ccc tta cat gca atg agg 
His Arg Met Leu Val Val Ala Glu Gin Pro Leu His Ala Met Arg 
2635 2640 2645 

aaa ggt eta eta gat gtg ctt cca aaa aat tea tta gaa gat tta 
Lys Gly Leu Leu Asp Val Leu Pro Lys Asn Ser Leu Glu Asp Leu 
2650 2655 2660 

acg gca gaa gat ttt agg ctt ttg gta aat ggc tgc ggt gaa gtc 
Thr Ala Glu Asp Phe Arg Leu Leu Val Asn Gly Cys Gly Glu Val 
2665 2670 2675 

aat gtg caa atg ctg ate agt ttt acc tct ttc aat gat gaa tea 

Asn Val Gin Met Leu He Ser Phe Thr Ser Phe Asn Asp Glu Ser 

2680 2685 2690 

gga gaa aat get gag aag ctt ctg cag ttc aag cgt tgg ttc tgg 

Gly Glu Asn Ala Glu Lys Leu Leu Gin Phe Lys Arg Trp Phe Trp 

2695 2700 2705 

tea ata gta gag aag atg age atg aca gaa cga caa gat ctt gtt 
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Ser lie Val Glu Lys Met Ser Met Thr Glu Arg Gin Asp Leu Val 
2710 2715 2720 

tac ttt tgg aca tea age cca tea etg cca gee agt gaa gaa gga 8250 
Tyr Phe Trp Thr Ser Ser Pro Ser Leu Pro Ala Ser Glu Glu Gly 
2725 2730 2735 

ttc cag cct atg cce tea ate aea ata aga eea cca gat gac caa 8295 
Phe Gin Pro Met Pro Ser lie Thr lie Arg Pro Pro Asp Asp Gin 
2740 2745 2750 

cat ctt cct act gea aat act tgc att tet cga ctt tac gte eea 8340 
His Leu Pro Thr Ala Asn Thr Cys lie Ser Arg Leu Tyr Val Pro 
2755 2760 2765 

etc tat tec tet aaa cag att etc aaa cag aaa ttg tta etc gee 8385 
Leu Tyr Ser Ser Lys Gin lie Leu Lys Gin Lys Leu Leu Leu Ala 
2770 2775 2780 

att aag ace aag aat ttt ggt ttt gtg tagagtataa aaagtgtgta 8432 
He Lys Thr Lys Asn Phe Gly Phe Val 
2785 2790 

ttgctgtgta atattactag caaattttgt agattttttt ceatttgtet ataaaagtt 8491 

<210> 4 
<211> 2793 
<212> PRT 

<213> human Edd cDNA splice variant 
<400> 4 

Met Thr Ser He His Phe Val Val His Pro Leu Pro Gly Thr Glu Asp 
15 10 15 

Gin Leu Asn Asp Arg Leu Arg Glu Val Ser Glu Lys Leu Asn Lys Tyr 
20 25 30 

Asn Leu Asn Ser His Pro Pro Leu Asn Val Leu Glu Gin Ala Thr He 
35 40 45 

Lys Gin Cys Val Val Gly Pro Asn His Ala Ala Phe Leu Leu Glu Asp 
50 55 60 

Gly Arg Val Cys Arg He Gly Phe Ser Val Gin Pro Asp Arg Leu Glu 
65 70 75 80 

Leu Gly Lys Pro Asp Asn Asn Asp Gly Ser Lys Leu Asn Ser Asn Ser 
85 90 95 



Gly Ala Gly Arg Thr Ser Arg Pro Gly Arg Thr Ser Asp Ser Pro Trp 
100 105 110 
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Phe Leu Ser Gly Ser Glu Thr Leu Gly Arg Leu Ala Gly Asn Thr Leu 
115 120 125 

Gly Ser Arg Trp Ser Ser Gly Val Gly Gly Ser Gly Gly Gly Ser Ser 
130 135 140 

Gly Arg Ser Ser Ala Gly Ala Arg Asp Ser Arg Arg Gin Thr Arg Val 
145 150 155 160 

lie Arg Thr Gly Arg Asp Arg Gly Ser Gly Leu Leu Gly Ser Gin Pro 
165 170 175 

Gin Pro Val lie Pro Ala Ser Val lie Pro Glu Glu Leu He Ser Gin 
180 185 190 

Ala Gin Val Val Leu Gin Gly Lys Ser Arg Ser Val He He Arg Glu 
195 200 205 

Leu Gin Arg Thr Asn Leu Asp Val Asn Leu Ala Val Asn Asn Leu Leu 
210 215 220 

Ser Arg Asp Asp Glu Asp Gly Asp Asp Gly Asp Asp Thr Ala Ser Glu 
225 230 235 240 

Ser Tyr Leu Pro Gly Glu Asp Leu Met Ser Leu Leu Asp Ala Asp He 
245 250 255 

His Ser Ala His Pro Ser Val He He Asp Ala Asp Ala Met Phe Ser 
260 265 270 

Glu Asp He Ser Tyr Phe Gly Tyr Pro Ser Phe Arg Arg Ser Ser Leu 
275 280 285 

Ser Arg Leu Gly Ser Ser Arg Glu Arg Asp Ser Glu Leu Leu Arg Glu 
290 295 300 

Arg Glu Ser Val Leu Arg Leu Arg Glu Arg Arg Trp Leu Asp Gly Ala 
305 310 315 320 

Ser Phe Asp Asn Glu Arg Gly Ser Thr Ser Lys Glu Gly Glu Pro Asn 
325 330 335 

Leu Asp Lys Lys Asn Thr Pro Val Gin Ser Pro Val Ser Leu Gly Glu 
340 345 350 



Asp Leu Gin Trp Trp Pro Asp Lys Asp Gly Thr Lys Phe He Cys He 
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355 360 365 

Gly Ala Leu Tyr Ser Glu Leu Leu Ala Val Ser Ser Lys Gly Glu Leu 
370 375 380 

Tyr Gin Trp Lys Trp Ser Glu Ser Glu Pro Tyr Arg Asn Ala Gin Asn 
385 390 395 400 

Pro Ser Leu His His Pro Arg Ala Thr Phe Leu Gly Leu Thr Asn Glu 
405 410 415 

Lys lie Val Leu Leu Ser Ala Asn Ser lie Arg Ala Thr Val Ala Thr 
420 425 430 

Glu Asn Asn Lys Val Ala Thr Trp Val Asp Glu Thr Leu Ser Ser Val 
435 440 445 

Ala Ser Lys Leu Glu His Thr Ala Gin Thr Tyr Ser Glu Leu Gin Gly 
450 455 460 

Glu Arg lie Val Ser Leu His Cys Cys Ala Leu Tyr Thr Cys Ala Gin 
465 470 475 480 

Leu Glu Asn Ser Leu Tyr Trp Trp Gly Val Val Pro Phe Ser Gin Arg 
485 490 495 

Lys Lys Met Leu Glu Lys Ala Arg Ala Lys Asn Lys Lys Pro Lys Ser 
500 505 510 

Ser Ala Gly lie Ser Ser Met Pro Asn lie Thr Val Gly Thr Gin Val 
515 520 525 

Cys Leu Arg Asn Asn Pro Leu Tyr His Ala Gly Ala Val Ala Phe Ser 
530 535 540 

lie Ser Ala Gly lie Pro Lys Val Gly Val Leu Met Glu Ser Val Trp 
545 550 555 560 

Asn Met Asn Asp Ser Cys Arg Phe Gin Leu Arg Ser Pro Glu Ser Leu 
565 570 575 

Lys Asn Met Glu Lys Ala Ser Lys Thr Thr Glu Ala Lys Pro Glu Ser 
580 585 590 



Lys Gin Glu Pro Val Lys Thr Glu Met Gly Pro Pro Pro Ser Pro Ala 
595 600 605 
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Ser Thr Cys Ser Asp Ala Ser Ser He Ala Ser Ser Ala Ser Met Pro 
610 615 , 620 

Tyr Lys Arg Arg Arg Ser Thr Pro Ala Pro Lys Glu Glu Glu Lys Val 
625 630 635 640 

Asn Glu Glu Gin Trp Ser Leu Arg Glu Val Val Phe Val Glu Asp Val 
645 650 655 

Lys Asn Val Pro Val Gly Lys Val Leu Lys Val Asp Gly Ala Tyr Val 
660 665 670 

Ala Val Lys Phe Pro Gly Thr Ser Ser Asn Thr Asn Cys Gin Asn Ser 
675 680 685 

Ser Gly Pro Asp Ala Asp Pro Ser Ser Leu Leu Gin Asp Cys Arg Leu 
690 695 700 

Leu Arg He Asp Glu Leu Gin Val Val Lys Thr Gly Gly Thr Pro Lys 
705 .710 715 720 

Val Pro Asp Cys Phe Gin Arg Thr Pro Lys Lys Leu Cys He Pro Glu 
725 730 735 

Lys Thr Glu He Leu Ala Val Asn Val Asp Ser Lys Gly Val His Ala 
740 745 750 

Val Leu Lys Thr Gly Asn Trp Val Arg Tyr Cys He Phe Asp Leu Ala 
755 760 765 

Thr Gly Lys Ala Glu Gin Glu Asn Asn Phe Pro Thr Ser Ser He Ala 
770 775 780 

Phe Leu Gly Gin Asn Glu Arg Asn Val Ala He Phe Thr Ala Gly Gin 
785 790 795 800 

Glu Ser Pro He He Leu Arg Asp Gly Asn Gly Thr He Tyr Pro Met 
805 810 815 

Ala Lys Asp Cys Met Gly Gly He Arg Asp Pro Asp Trp Leu Asp Leu 
820 825 830 



Pro Pro He Ser Ser Leu Gly Met Gly Val His Ser Leu He Asn Leu 
835 840 845 
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Pro Ala Asn Ser Thr lie Lys Lys Lys Ala Ala Val lie lie Met Ala 
850 855 860 

Val Glu Lys Gin Thr Leu Met Gin His lie Leu Arg Cys Asp Tyr Glu 
865 870 875 880 

Ala Cys Arg Gin Tyr Leu Met Asn Leu Glu Gin Ala Val Val Leu Glu 
885 890 895 

Gin Asn Leu Gin Met Leu Gin Thr Phe lie Ser His Arg Cys Asp Gly 
900 905 910 

Asn Arg Asn lie Leu His Ala Cys Val Ser Val Cys Phe Pro Thr Ser 
915 920 925 

Asn Lys Glu Thr Lys Glu Glu Glu Glu Ala Glu Arg Ser Glu Arg Asn 
930 • 935 940 

Thr Phe Ala Glu Arg Leu Ser Ala Val Glu Ala He Ala Asn Ala He 
945 950 955 960 

Ser Val Val Ser Ser Asn Gly Pro Gly Asn Arg Ala Gly Ser Ser Ser 
965 970 975 

Ser Arg Ser Leu Arg Leu Arg Glu Met Met Arg Arg Ser Leu Arg Ala 
980 985 990 

Ala Gly Leu Gly Arg His Glu Ala Gly Ala Ser Ser Ser Asp His Gin 
995 1000 1005 

Asp Pro Val Ser Pro Pro He Ala Pro Pro Ser Trp Val Pro Asp 
1010 1015 1020 

Pro Pro Ala Met Asp Pro Asp Gly Asp He Asp Phe He Leu Ala 
1025 1030 1035 

Pro Ala Val Gly Ser Leu Thr Thr Ala Ala Thr Gly Thr Gly Gin 
1040 1045 1050 

Gly Pro Ser Thr Ser Thr He Pro Gly Pro Ser Thr Glu Pro Ser 
1055 1060 1065 

Val Val Glu Ser Lys Asp Arg Lys Ala Asn Ala His Phe He Leu 
1070 1075 1080 
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Lys Leu Leu Cys Asp Ser Val Val Leu Gin Pro Tyr Leu Arg Glu 
1085 1090 1095 

Leu Leu Ser Ala Lys Asp Ala Arg Gly Met Thr Pro Phe Met Ser 
1100 1105 1110 

Ala Val Ser Gly TVrg Ala Tyr Pro Ala Ala lie Thr lie Leu Glu 
1115 1120 1125 

Thr Ala Gin Lys lie Ala Lys Ala Glu lie Ser Ser Ser Glu Lys 
1130 1135 1140 

Glu Glu Asp Val Phe Met Gly Met Val Cys Pro Ser Gly Thr Asn 
1145 1150 1155 

Pro Asp Asp Ser Pro Leu Tyr Val Leu Cys Cys Asn Asp Thr Cys 
1160 1165 1170 

Ser Phe Thr Trp Thr Gly Ala Glu His He Asn Gin Asp He Phe 
1175 1180 1185 

Glu Cys Arg Thr Cys Gly Leu Leu Glu Ser Leu Cys Cys Cys Thr 
1190 1195 1200 

Glu Cys Ala Arg Val Cys His Lys Gly His Asp Cys Lys Leu Lys 
1205 1210 1215 

Arg Thr Ser Pro Thr Ala Tyr Cys Asp Cys Trp Glu Lys Cys Lys 
1220 1225 1230 

Cys Lys Thr Leu He Ala Gly Gin Lys Ser Ala Arg Leu Asp Leu 
1235 1240 1245 

Leu Tyr Arg Leu Leu Thr Ala Thr Asn Leu Val Thr Leu Pro Asn 
1250 1255 1260 

Ser Arg Gly Glu His Leu Leu Leu Phe Leu Val Gin Thr Val Ala- 
1265 1270 1275 

Arg Gin Thr Val Glu His Cys Gin Tyr Arg Pro Pro Arg He Arg 
1280 1285 1290 

Glu Asp Arg Asn Arg Lys Thr Ala Ser Pro Glu Asp Ser Asp Met 
1295 1300 1305 

Pro Asp His Asp Leu Glu Pro Pro Arg Phe Ala Gin Leu Ala Leu 
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1310 



1315 



1320 



Glu Arg Val Leu Gin Asp Trp Asn Ala Leu Lys Ser Met lie Met 
1325 1330 1335 



Phe Gly Ser Gin Glu Asn Lys Asp Pro Leu Ser Ala Ser Ser Arg 
1340 1345 1350 



lie Gly His Leu Leu Pro Glu Glu Gin Val Tyr Leu Asn Gin Gin 
1355 1360 1365 



Ser Gly Thr lie Arg Leu Asp Cys Phe Thr His Cys Leu He Val 
1370 1375 1380 



Lys Cys Thr Ala Asp He Leu Leu Leu Asp Thr Leu Leu Gly Thr 
1385 1390 1395 



Leu Val Lys Glu Leu Gin Asn Lys Tyr Thr Pro Gly Arg Arg Glu 
1400 1405 1410 



Glu Ala He Ala Val Thr Met Arg Phe Leu Arg Ser Val Ala Arg 
1415 1420 1425 



Val Phe Val He Leu Ser Val Glu Met Ala Ser Ser Lys Lys Lys 
1430 1435 1440 



Asn Asn Phe He Pro Gin Pro He Gly Lys Cys Lys Arg Val Phe 
1445 1450 1455 



Gin Ala Leu Leu Pro Tyr Ala Val Glu Glu Leu Cys Asn Val Ala 
1460 1465 1470 



Glu Ser Leu He Val Pro Val Arg Met Gly He Ala Arg Pro Thr 
1475 1480 1485 



Ala Pro Phe Thr Leu Ala Ser Thr Ser He Asp Ala Met Gin Gly 
1490 1495 1500 



Ser Glu Glu Leu Phe Ser Val Glu Pro Leu Pro Pro Arg Pro Ser 
1505 1510 1515 



Ser Asp Gin Ser Ser Ser Ser Ser Gin Ser Gin Ser Ser Tyr He 



1520 



1525 



1530 



He Arg Asn Pro Gin Gin Arg Arg He Ser Gin Ser Gin Pro Val 
1535 1540 1545 
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Arg Gly Arg Asp Glu Glu Gin Asp Asp lie Val Ser Ala Asp Val 
1550 1555 1560 

Glu Glu Val Glu Val Val Glu Gly Val Ala Gly Glu Glu Asp His 
1565 1570 1575 

His Asp Glu Gin Glu Glu His Gly Glu Glu Asn Ala Glu Ala Glu 
1580 1585 1590 

Gly Gin His Asp Glu His Asp Glu Asp Gly Ser Asp Met Glu Leu 
1595 1600 1605 

Asp Leu Leu Ala Ala Ala Glu Thr Glu Ser Asp Ser Glu Ser Asn 
1610 1615 1620 

His Ser Asn Gin Asp Asn Ala Ser Gly Arg Arg Ser Val Val Thr 
1625 1630 1635 

Ala Ala Thr Ala Gly Ser Glu Ala Gly Ala Ser Ser Val Pro Ala 
1640 1645 1650 

Phe Phe Ser Glu Asp Asp Ser Gin Ser Asn Asp Ser Ser Asp Ser 
1655 1660 1665 

Asp Ser Ser Ser Ser Gin Ser Asp Asp lie Glu Gin Glu Thr Phe 
1670 1675 1680 

Met Leu Asp Glu Pro Leu Glu Arg Thr Thr Asn Ser Ser His Ala 
1685 1690 1695 

Asn Gly Ala Ala Gin Ala Pro Arg Ser Met Gin Trp Ala Val Arg 
1700 1705 1710 

Asn Thr Gin His Gin Arg Ala Ala Ser Thr Ala Pro Ser Ser Thr 
1715 1720 1725 

Ser Thr Pro Ala Ala Ser Ser Ala Gly Leu lie Tyr lie Asp Pro 
1730 1735 1740 

Ser Asn Leu Arg Arg Ser Gly Thr lie Ser Thr Ser Ala Ala Ala 
1745 1750 1755 



Ala Ala Ala Ala Leu Glu Ala Ser Asn Ala Ser Ser Tyr Leu Thr 
1760 1765 1770 
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Ser Ala Ser Ser Leu Ala Arg Ala Tyr Ser lie Val lie Arg Gin 
1775 1780 1785 



lie Ser Asp Leu Met Gly Leu lie Pro Lys Tyr Asn His Leu Val 
1790 1795 1800 



Tyr Ser Gin lie Pro Ala Ala Val Lys Leu Thr Tyr Gin Asp Ala 
1805 1810 1815 



Val Asn Leu Gin Asn Tyr Val Glu Glu Lys Leu lie Pro Thr Trp 
1820 1825 1830 



Asn Trp Met Val Ser He Met Asp Ser Thr Glu Ala Gin Leu Arg 
1835 1840 1845 

Tyr Gly Ser Ala Leu Ala Ser Ala Gly Asp Pro Gly His Pro Asn 
1850 • 1855 1860 

His Pro Leu His Ala Ser Gin Asn Ser Ala Arg Arg Glu Arg Met 
1865 1870 1875 

Thr Ala Arg Glu Glu Ala Ser Leu Arg Thr Leu Glu Gly Arg Arg 
1880 1885 1890 



Arg Ala Thr Leu Leu Ser Ala Arg Gin Gly Met Met Ser Ala Arg 
1895 1900 1905 

Gly Asp Phe Leu Asn Tyr Ala Leu Ser Leu Met Arg Ser His Asn 
1910 1915 1920 

Asp Glu His Ser Asp Val Leu Pro Val Leu Asp Val Cys Ser Leu 
1925 1930 1935 

Lys His Val Ala Tyr Val Phe Gin Ala Leu He Tyr Trp He Lys 
1940 1945 1950 

Ala Met Asn Gin Gin Thr Thr Leu Asp Thr Pro Gin Leu Glu Arg 
1955 1960 1965 

Lys Arg Thr Arg Glu Leu Leu Glu Leu Gly He Asp Asn Glu Asp 
1970 1975 1980 

Ser Glu His Glu Asn Asp Asp Asp Thr Asn Gin Ser Ala Thr Leu 
1985 1990 1995 
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Asn Asp Lys Asp Asp Asp Ser Leu Pro Ala Glu Thr Gly Gin Asn 
2000 2005 2010 

His Pro Phe Phe Arg Arg Ser Asp Ser Met Thr Phe Leu Gly Cys 
2015 2020 2025 

lie Pro Pro Asn Pro Phe Glu Val Pro Leu Ala Glu Ala lie Pro 
2030 2035 2040 

Leu Ala Asp Gin Pro His Leu Leu Gin Pro Asn Ala Arg Lys Glu 
2045 2050 2055 

Asp Leu Phe Gly Arg Pro Ser Gin Gly Leu Tyr Ser Ser Ser Ala 
2060 2065 2070 

Ser Ser Gly Lys Cys Leu Met Glu Val Thr Val Asp Arg Asn Cys 
2075 2080 2085 

Leu Glu Val Leu Pro Thr Lys Met Ser Tyr Ala Ala Asn Leu Lys 
2090 2095 2100 



Asn Val Met Asn Met Gin Asn Arg Gin Lys Lys Glu Gly Glu Glu 
2105 2110 2115 

Gin Pro Val Leu Pro Glu Glu Thr Glu Ser Ser Lys Pro Gly Pro 
2120 2125 2130 

Ser Ala His Asp Leu Ala Ala Gin Leu Lys Ser Ser Leu Leu Ala 
2135 2140 2145 

Glu lie Gly Leu Thr Glu Ser Glu Gly Pro Pro Leu Thr Ser Phe 
2150 2155 2160 

Arg Pro Gin Cys Ser Phe Met Gly Met Val He Ser His Asp Met 
2165 2170 2175 



Leu Leu Gly Arg Trp Arg Leu Ser Leu Glu Leu Phe Gly Arg Val 
2180 2185 2190 

Phe Met Glu Asp Val Gly Ala Glu Pro Gly Ser He Leu Thr Glu 
2195 2200 2205 

Leu Gly Gly Phe Glu Val Lys Glu Ser Lys Phe Arg Arg Glu Met 
2210 2215 2220 



Glu Lys Leu Arg Asn Gin Gin Ser Arg Asp Leu Ser Leu Glu Val 
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2225 2230 2235 

Asp Arg Asp Arg Asp Leu Leu lie Gin Gin Thr Met Arg Gin Leu 
2240 2245 2250 

Asn Asn His Phe Gly Arg Arg Cys Ala Thr Thr Pro Met Ala Val 
2255 2260 2265 

His Arg Val Lys Val Thr Phe Lys Asp Glu Pro Gly Glu Gly Ser 
2270 2275 2280 

Gly Val Ala Arg Ser Phe Tyr Thr Ala He Ala Gin Ala Phe Leu 
2285 2290 2295 

Ser Asn Glu Lys Leu Pro Asn Leu Glu Cys He Gin Asn JU.a Asn 
2300 2305 2310 

Lys Gly Thr His Thr Ser Leu Met Gin Arg Leu Arg Asn Arg Glv 
2315 2320 2325 

Glu Arg Asp Arg Glu Arg Glu Arg Glu Arg Glu Met Arg Arg Ser 
2330 2335 2340 

Ser Gly Leu Arg Ala Gly Ser Arg Arg Asp Arg Asp Arg Asp Phe 
2345 2350 2355 

Arg Arg Gin Leu Ser He Asp Thr Arg Pro Phe Arg Pro Ala Ser 
2360 2365 2370 

Glu Gly Asn Pro Ser Asp Asp Pro Glu Pro Leu Pro Ala His Arg 
2375 2380 2385 

Gin Ala Leu Gly Glu Arg Leu Tyr Pro Arg Val Gin Ala Met Gin 
2390 2395 2400 

Pro Ala Phe Ala Ser Lys He Thr Gly Met Leu Leu Glu Leu Ser 
2405 2410 2415 

Pro Ala Gin Leu Leu Leu Leu Leu Ala Ser Glu Asp Ser Leu Arg 
2420 2425 2430 

Ala Arg Val Asp Glu Ala Met Glu Leu He He Ala His Gly Arg 
2435 2440 2445 

Glu Asn Gly Ala Asp Ser He Leu Asp Leu Gly Leu Val Asp Ser 
2450 2455 2460 



wo 2004/022750 




PCT/AU2003/001164 



-41 



Ser Glu Lys Val Gin Gin Glu Asn Arg Lys Arg His Gly Ser Ser 
2465 2470 2475 

Arg Ser Val Val Asp Met Asp Leu Asp Asp Thr Asp Asp Gly Asp 
2480 2485 2490 

Asp Asn Ala Pro Leu Phe Tyr Gin Pro Gly Lys Arg Gly Phe Tyr 
2495 2500 2505 

Thr Pro Arg Pro Gly Lys Asn Thr Glu Ala Arg Leu Asn Cys Phe 
2510 2515 2520 

Arg Asn lie Gly Arg He Leu Gly Leu Cys Leu Leu Gin Asn Glu 
2525 2530 2535 

Leu Cys Pro He Thr Leu Asn Arg His Val He Lys Val Leu Leu 
2540 2545 2550 

Gly Arg Lys Val Asn Trp His Asp Phe Ala Phe Phe Asp Pro Val 
2555 2560 2565 

Met Tyr Glu Ser Leu Arg Gin Leu He Leu Ala Ser Gin Ser Ser 
2570 2575 2580 

Asp Ala Asp Ala Val Phe Ser Ala Met Asp Leu Ala Phe Ala He 
2585 2590 2595 

Asp Leu Cys Lys Glu Glu Gly Gly Gly Gin Val Glu Leu He Pro 
2600 2605 2610 

Asn Gly Val Asn He Pro Val Thr Pro Gin Asn Val Tyr Glu Tyr 
2615 2620 2625 

Val Arg Lys Tyr Ala Glu His Arg Met Leu Val Val Ala Glu Gin 
2630 2635 2640 

Pro Leu His Ala Met Arg Lys Gly Leu Leu Asp Val Leu Pro Lys 
2645 2650 2655 

Asn Ser Leu Glu Asp Leu Thr Ala Glu Asp Phe Arg Leu Leu Val 
2660 2665 2670 

Asn Gly Cys Gly Glu Val Asn Val Gin Met Leu He Ser Phe Thr 
2675 2680 2685 
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Ser Phe Asn Asp Glu Ser Gly 
2690 2695 



Glu Asn Ala Glu Lys Leu Leu Gin 
2700 



Phe Lys Arg Trp Phe Trp Ser 
2705 2710 



lie Val Glu Lys Met Ser Met Thr 
2715 



Glu Arg Gin Asp Leu Val Tyr 
2720 2725 



Phe Trp Thr Ser Ser Pro Ser Leu 
2730 



Pro Ala Ser Glu Glu Gly Phe 
2735 2740 



Gin Pro Met Pro Ser He Thr He 
2745 



Arg Pro Pro Asp Asp Gin His Leu Pro Thr Ala Asn Thr Cys He 
2750 2755 2760 



Ser Arg Leu Tyr Val Pro Leu Tyr Ser Ser Lys Gin He Leu Lys 
2765 2770 2775 



Gin Lys Leu Leu Leu PlLsl He Lys Thr Lys Asn Phe Gly Phe Val 
2780 2785 2790 



<210> 5 

<211> 30 

<212> DNA 

<213> CEDD microsatellite primer 1 

<400> 5 

taccctgcag taaatctcac atgtactccc 30 

<210> 6 

<211> 30 

<212> DNA 

<213> CEDD microsatellite primer 2 



<210> 7 
<211> 288 
<212> DNA 

<213> CEDD amplified microsatellite sequence 
<400> 7 

taccctgcag taaaatctca catgtactcc caagcctaaa agtttttttt ttaaaaaaaa 60 
aaaaaagaaa gaaagaaaga aatgaaaact ctgcccctcc cccccaaaaa acccttaagg 120 
atataggaaa gaaagttatt ttttagatag ctacacaatg tgtgtgtgtg tgtgtgtgtg 180 
tgtgtgtgtg taagacagag tctcactctg tcgcccaggc tggagtgcag tggcatgatc 240 



<400> 6 

agaatcgctt gaacctagta 



ggtgaaggtg 



30 
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tcagctcact gcaacctcca ccttcaccta ctaggttcaa gcgattct 

<210> 8 
<211> 1976 
<212> DNA 

<213> human import in alpha- 1 cDNA 
<400> 8 

gccacacggt ctttgagctg agtcgaggtg gaccctttga acgcagtcgc cctacagccg 
ctgattcccc ccgcatcgcc tcccgtggaa gcccaggccc gcttcgcagc tttctccctt 
tgtctcataa ccatgtccac caacgagaat gctaatacac cagctgcccg tcttcacaga 
ttcaagaaca agggaaaaga cagtacagaa atgaggcgtc gcagaataga ggtcaatgtg 
gagctgagga aagctaagaa ggatgaccag atgctgaaga ggagaaatgt aagctcattt 
cctgatgatg ctacttctcc gctgcaggaa aaccgcaaca accagggcac tgtaaattgg 
tctgttgatg acattgtcaa aggcataaat agcagcaatg tggaaaatca gctccaagct 
actcaagctg ccaggaaact actttccaga gaaaaacagc cccccataga caacataatc 
cgggctggtt tgattccgaa atttgtgtcc ttcttgggca gaactgattg tagtcccatt 
cagtttgaat ctgcttgggc actcactaac attgcttctg ggacatcaga acaaaccaag 
gctgtggtag atggaggtgc catcccagca ttcatttctc tgttggcatc tccccatgct 
cacatcagtg aacaagctgt ctgggctcta ggaaacattg caggtgatgg ctcagtgttc 
cgagacttgg ttattaagta cggtgcagtt gacccactgt tggctctcct tgcagttcct 
gatatgtcat ctttagcatg tggctactta cgtaatctta cctggacact ttctaatctt 
tgccgcaaca agaatcctgc acccccgata gatgctgttg agcagattct tcctacctta 
gttcggctcc tgcatcatga tgatccagaa gtgttagcag atacctgctg ggctatttcc 
taccttactg atggtccaaa tgaacgaatt ggcatggtgg tgaaaacagg agttgtgccc 
caacttgtga agcttctagg agcttctgaa ttgccaattg tgactcctgc cctaagagcc 
atagggaata ttgtcactgg tacagatgaa cagactcagg ttgtgattga tgcaggagca 
ctcgccgtct ttcccagcct gctcaccaac cccaaaacta acattcagaa ggaagctacg 
tggacaatgt caaacatcac agccggccgc caggaccaga tacagcaagt tgtgaatcat 
ggattagtcc cattccttgt cagtgttctc tctaaggcag attttaagac acaaaaggaa 
gctgtgtggg ccgtgaccaa ctataccagt ggtggaacag ttgaacagat tgtgtacctt 
gttcactgtg gcataataga accgttgatg aacctcttaa ctgcaaaaga taccaagatt 
attctggtta tcctggatgc catttcaaat atctttcagg ctgctgagaa actaggtgaa 
actgagaaac ttagtataat gattgaagaa tgtggaggct tagacaaaat tgaagctcta 



288 



60 
120 
160 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



wo 2004/022750 




PCT/AU2003/001164 



-44- 



caaaaccatg aaaatgagtc tgtgtataag gcttcgttaa gcttaattga gaagtatttc 1620 

tctgtagagg aagaggaaga tcaaaacgtt gtaccagaaa ctacctctga aggctacact 1680 

ttccaagttc aggatggggc tcctgggacc tttaactttt agatcatgta gctgagacat 1740 

aaatttgttg tgtactacgt ttggtatttt gtcttattgt ttctctacta agaactcttt 1800 

cttaaatgtg gtttgttact gtagcacttt ttacactgaa actatacttg aacagttcca 1860 

actgtacata catactgtat gaagcttgtc ctctgactag gtttctaatt tctatgtgga 1920 

atttcctatc ttgcagcatc ctgtaaataa acattcaagt ccacccttaa aaaaaa 1976 

<210> 9 
<211> 529 
<212> PRT 

<213> human importin alpha-1 protein 
<400> 9 

Met Ser Thr Asn Glu Asn Ala Asn Thr Pro Ala Ala Arg Leu His Arg 
15 10 15 

Phe Lys Asn Lys Gly Lys Asp Ser Thr Glu Met Arg Arg Arg Arg lie 
20 25 30 

Glu Val Asn Val Glu Leu Arg Lys Ala Lys Lys Asp Asp Gin Met Leu 
35 40 45 

Lys Arg Arg Asn Val Ser Ser Phe Pro Asp Asp Ala Thr Ser Pro Leu 
50 55 60 

Gin Glu Asn Arg Asn Asn Gin Gly Thr Val Asn Trp Ser Val Asp Asp 
65 70 75 80 

lie Val Lys Gly lie Asn Ser Ser Asn Val Glu Asn Gin Leu Gin Ala 
85 90 95 

Thr Gin Ala Ala Arg Lys Leu Leu Ser Arg Glu Lys Gin Pro Pro lie 
100 105 110 

Asp Asn He He Arg Ala Gly Leu He Pro Lys Phe Val Ser Phe Leu 
115 120 125 

Gly Arg Thr Asp Cys Ser Pro He Gin Phe Glu Ser Ala Trp Ala Leu 
130 135 140 



Thr Asn He Ala Ser Gly Thr Ser Glu Gin Thr Lys Ala Val Val Asp 
145 150 155 160 
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Gly Gly Ala lie Pro Ala Phe lie Ser Leu Leu Ala Ser Pro His Ala 
165 170 175 

His lie Ser Glu Gin Ala Val Trp Ala Leu Gly Asn He Ala Gly Asp 
180 185 190 

Gly Ser Val Phe Arg Asp Leu Val He Lys Tyr Gly Ala Val Asp Pro 
195 200 205 

Leu Leu Ala Leu Leu Ala Val Pro Asp Met Ser Ser Leu Ala' Cys Gly 
210 215 220 

Tyr Leu Arg Asn Leu Thr Trp Thr Leu Ser Asn Leu Cys Arg Asn Lys 
225 230 235 240 

Asn Pro Ala Pro Pro He Asp Ala Val Glu Gin He Leu Pro Thr Leu 
245 250 255 

Val Arg Leu Leu His His Asp Asp Pro Glu Val Leu Ala Asp Thr Cys 
260 265 270 

Trp Ala He Ser Tyr Leu Thr Asp Gly Pro Asn Glu Arg He Gly Met 
275 280 285 

Val Val Lys Thr Gly Val Val Pro Gin Leu Val Lys Leu Leu Gly Ala 
290 295 300 

Ser Glu Leu Pro He Val Thr Pro Ala Leu Arg Ala He Gly Asn He 
305 310 315 320 

Val Thr Gly Thr Asp Glu Gin Thr Gin Val Val He Asp Ala Gly Ala 
325 330 335 

Leu Ala Val Phe Pro Ser Leu Leu Thr Asn Pro Lys Thr Asn He Gin 
340 345 350 

Lys Glu Ala Thr Trp Thr Met Ser Asn He Thr Ala Gly Arg Gin Asp 
355 360 365 

Gin He Gin Gin Val Val Asn His Gly Leu Val Pro Phe Leu Val Ser 
370 375 380 



Val Leu Ser Lys Ala Asp Phe Lys Thr Gin Lys Glu Ala Val Trp Ala 
385 390 395 400 
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Val Thr Asn Tyr Thr Ser Gly Gly Thr Val Glu Gin lie Val Tyr Leu 
405 410 415 

Val His Cys Gly lie lie Glu Pro Leu Met Asn Leu Leu Thr Ala Lys 
420 425 430 

Asp Thr Lys He He Leu Val He Leu Asp Ala He Ser Asn He Phe 
435 440 445 

Gin Ala Ala Glu Lys Leu Gly Glu Thr Glu Lys Leu Ser He Met He 
450 455 460 

Glu Glu Cys Gly Gly Leu Asp Lys He Glu Ala Leu Gin Asn His Glu 
465 470 475 480 

Asn Glu Ser Val Tyr Lys Ala Ser Leu Ser Leu He Glu Lys Tyr Phe 
485 490 495 

Ser Val Glu Glu Glu Glu Asp Gin Asn Val Val Pro Glu Thr Thr Ser 
500 505 510 

Glu Gly Tyr Thr Phe Gin Val Gin Asp Gly Ala Pro Gly Thr Phe Asn 
515 520 525 

Phe 



<210> 10 
<211> 1717 
<212> DNA 

<213> human inqportin alpha-3 cDNA 
<400> 10 

gcacgagcca tggcggacaa cgagaaactg gacaaccaac ggctcaagaa tttcaagaac 60 

aaaggccgcg acttggagac tatgagaaga caacgaaatg aagttgtagt tgaattaagg 120 

aagaataaaa gagatgaaca tctcttaaag agaaggaatg taccacatga agatatctgt 180 

gaagactctg atatagatgg tgattataga gtgcaaaata cctctctaga agctattgtt 240 

caaaatgctt caagtgataa ccaaggaatt caattaagtg cagttcaagc tgctaggaag 300 

cttttgtcca gtgatcgaaa tccaccaatt gatgacttaa taaaatctgg aatattgccc 360 

attttagtcc attgtcttga aagagatgac aatccttctt tacagtttga agctgcatgg 420 

gctttgacaa acattgcatc tggaacttct gaacaaactc aagcagtagt tcagtccaat 480 

gctgtgccac ttttcctgag gcttctccat tcaccccatc agaatgtctg tgagcaagca 540 

gtgtgggcat tgggaaatat cataggtgat gggccccagt gtagagatta tgtcataagt 600 



wo 2004/022750 



PCT/AU2003/001164 



-47- 

cttggagttg tgaaaccttt actttccttc ataagtccat ctattcctat aacattctta 660 

agaaatgtta cttgggttat ggtcaactta tgtcgccaca aagacccacc accaccaatg 720 

gaaaccattc aggagattct tccagccctt tgtgttttaa ttcatcacac agatgtaaat 780 

atactggtag acacagtctg ggccctctct taccttactg atgctggcaa tgaacaaata 840 

cagatggtaa tagactctgg aatagttcct catttggttc ctctgctcag ccaccaggaa 900 

gttaaagttc agactgctgc acttagagct gtgggcaaca ttgttactgg aactgatgag 960 

caaacacaag tagttttgaa ctgtgatgct ctttcacact tcccagcact cctgacacat 1020 

cccaaagaga aaattaataa agaagcagtg tggttcctct ccaacatcac tgcaggaaat 1080 

cagcagcagg tacaggcagt aattgatgcc aatcttgtac caatgataat acaccttttg 1140 

gataaggggg attttggcac tcaaaaagaa gctgcttggg ccataagtaa cttaacaatt 1200 

agtggaagga aagatcaagt ggcttacctt atccaacaaa atgttatccc acctttttgc 1260 

aacttgctga ctgtaaaaga tgcacaagtt gtgcaagtag tactcgatgg actaagtaat 1320 

atattaaaaa tggctgaaga tgaggcagaa accataggca atcttataga agaatgtgga 1380 

gggctggaga aaattgaaca acttcaaaat catgaaaatg aagacatcta caaattggcc 1440 

tatgagatca ttgatcagtt cttctcttca gatgatattg atgaagaccc tagccttgtt 1500 

ccagaggcaa ttcaaggcgg aacatttggt ttcaattcat ctgccaatgt accaacagaa 1560 

gggttccagt tttagaaaga tgttgtggaa gttaggtaca atgcagcact gagatatata 1620 

tatatatatg tgtgtgtgta tatatatata tatatacata tatataaaaa ggtttgatcc 1680 

atcaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 1717 

<210> 11 
<211> 521 
<212> PRT 

<213> human ia^ortin alpha-3 protein 
<400> 11 

Met Ala Asp Asn Glu Lys Leu Asp Asn Gin Arg Leu Lys Asn Phe Lys 



Asn Lys Gly Arg Asp Leu Glu Thr Met Arg Arg Gin Arg Asn Glu Val 
20 25 30 

Val Val Glu Leu Arg Lys Asn Lys Arg Asp Glu His Leu Leu Lys Arg 



Arg Asn Val Pro His Glu Asp lie Cys Glu Asp Ser Asp lie Asp Gly 
50 55 60 
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Asp Tyr Arg Val Gin Asn Thr Ser Leu Glu Ala lie Val Gin Asn Ala 
65 70 75 80 

Ser Ser Asp Asn Gin Gly lie Gin Leu Ser Ala Val Gin Ala Ala Arg 
85 90 95 



Lys Leu Leu Ser Ser Asp Arg Asn Pro Pro lie Asp Asp Leu lie Lys 
100 105 110 

Ser Gly lie Leu Pro lie Leu Val His Cys Leu Glu Arg Asp Asp Asn 
115 120 125 



Pro Ser Leu Gin Phe Glu Ala Ala Trp Ala Leu Thr Asn lie Ala Ser 
130 135 140 



Gly Thr Ser Glu Gin Thr Gin Ala Val Val Gin Ser Asn Ala Val Pro 
145 150 155 160 

Leu Phe Leu Arg Leu Leu His Ser Pro His Gin Asn Val Cys Glu Gin 
165 170 175 

Ala Val Trp Ala Leu Gly Asn lie lie Gly Asp Gly Pro Gin Cys Arg 
180 185 190 



Asp Tyr Val He Ser Leu Gly Val Val Lys Pro Leu Leu Ser Phe He 
195 200 205 



Ser Pro Ser He Pro He Thr Phe Leu Arg Asn Val Thr Trp Val Met 
210 215 220 

Val Asn Leu Cys Arg His Lys Asp Pro Pro Pro Pro Met Glu Thr He 
225 230 235 240 

Gin Glu He Leu Pro Ala Leu Cys Val Leu He His His Thr Asp Val 
245 250 255 

Asn He Leu Val Asp Thr Val Trp Ala Leu Ser Tyr Leu Thr Asp Ala 
260 265 270 

Gly Asn Glu Gin He Gin Met Val He Asp Ser Gly He Val Pro His 
275 280 285 



Leu Val Pro Leu Leu Ser His Gin Glu Val Lys Val Gin Thr Ala Ala 
290 295 300 
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Leu T^g Ala Val Gly Asn lie Val Thr Gly Thr Asp Glu Gin Thr Gin 
305 310 315 320 

Val Val Leu Asn Cys Asp Ala Leu Ser His Phe Pro Ala Leu Leu Thr 
325 330 335 

His Pro Lys Glu Lys lie Asn Lys Glu Ala Val Trp Phe Leu Ser Asn 
340 345 350 

lie Thr Ala Gly Asn Gin Gin Gin Val Gin Ala Val lie Asp Ala Asn 
355 360 365 

Leu Val Pro Met lie lie His Leu Leu Asp Lys Gly Asp Phe Gly Thr 
370 375 380 

Gin Lys Glu Ala Ala Trp Ala lie Ser Asn Leu Thr He Ser Gly Arg 
385 390 395 400 

Lys Asp Gin Val Ala Tyr Leu He Gin Gin Asn Val He Pro Pro Phe 
405 410 415 

Cys Asn Leu Leu Thr Val Lys Asp Rla Gin Val Val Gin Val Val Leu 
420 425 430 

Asp Gly Leu Ser Asn He Leu Lys Met Ala Glu Asp Glu Ala Glu Thr 
435 440 445 

He Gly Asn Leu He Glu Glu Cys Gly Gly Leu Glu Lys He Glu Gin 
450 455 460 

Leu Gin Asn His Glu Asn Glu Asp He Tyr Lys Leu Ala Tyr Glu He 
465 470 475 480 

He Asp Gin Phe Phe Ser Ser Asp Asp He Asp Glu Asp Pro Ser Leu 
485 490 495 

Val Pro Glu Ala He Gin Gly Gly Thr Phe Gly Phe Asn Ser Ser Ala 
500 505 510 

Asn Val Pro Thr Glu Gly Phe Gin Phe 
515 520 

<210> 12 

<211> 2940 

<212> DKA 

<213> hnman inq>ortin alpha-5 cDNA 
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<400> 12 

ctaacttcag cggtggcacc gggatcggtt gccttgagcc tgaaatatga ccaccccagg 60 

aaaagagaac tttcgcctga aaagttacaa gaacaaatct ctgaatcccg atgagatgcg 120 

caggaggagg gaggaagaag gactgcagtt acgaaagcag aaaagagaag agcagttatt 180 

caagcggaga aatgttgcta cagcagaaga agaaacagaa gaagaagtta tgtcagatgg 240 

aggctttcat gaggctcaga ttagtaacat ggagatggca ccaggtggtg tcatcacttc 300 

tgacatgatt gagatgatat tttccaaaag cccagagcaa cagctttcag caacacagaa 360 

attcaggaag ctgctttcaa aagaacctaa ccctcctatt gatgaagtta tcagcacacc 420 

aggagtagtg gccaggtttg tggagttcct caaacgaaaa gagaattgtt cactgcagtt 480 

tgaatcagct tgggtactga caaatattgc ttcaggaaat tctcttcaga cccgaattgt 540 

gattcaggca agagctgtgc ccatcttcat agagttgctc agctcagagt ttgaagatgt 600 

ccaggaacag gcagtctggg ctcttggcaa cattgctgga gatagtacca tgtgcaggga 660 

ctatgtctta gactgcaata tccttccccc tcttttgcag ttattttcaa agcaaaaccg 720 

cctgaccatg acccggaatg cagtatgggc tttgtctaat ctctgtagag ggaaaagtcc 780 

acctccagaa tttgcaaagg tttctccatg tctgaatgtg ctttcctggt tgctgtttgt 840 

cagtgacact gatgtactgg ctgatgcctg ctgggccctc tcatatctat cagatggacc 900 

caatgataaa attcaagcgg tcatcgatgc gggagtatgt aggagacttg tggaactgct 960 

gatgcataat gattataaag tggtttctcc tgctttgcga gctgtgggaa acattgtcac 1020 

aggggatgat attcagacac aggtaattct gaattgctca gctctgcaga gtttattgca 1080 

tttgctgagt agcccaaagg aatctatcaa aaaggaagca tgttggacga tatctaatat 1140 

tacagctgga aatagggcac agatccagac tgtgatagat gccaacattt tcccagccct 1200 

cattagtatt ttacaaactg ctgaatttcg gacaagaaaa gaagcagctt gggccatcac 1260 

aaatgcaact tctggaggat cagctgaaca gatcaagtac ctagtagaac tgggttgtat 1320 

caagccgctc tgtgatctcc tcacggtcat ggactctaag attgtacagg ttgccctaaa 1380 

tggcttggaa aatatcctga ggcttggaga acaggaagcc aaaaggaacg gcactggcat 1440 

taacccttac tgtgctttga ttgaagaagc ttatggtctg gataaaattg agttcttaca 1500 

gagtcatgaa aaccaggaga tctaccaaaa ggcctttgat cttattgagc attacttcgg 1560 

gaccgaagat gaagacagca gcattgcacc ccaggttgac cttaaccagc agcagtacat 1620 

cttccaacag tgtgaggctc ctatggaagg tttccagctt tgaagcaata ctctgctttc 1680 

acgtacctgt gctcagacca ggctacccag tcgagtcctc ttgtggagcc cacagtcctc 1740 

atggagctaa cttctcaaat gttttccata atactgtttg cgctcatttg cttgccttgc 1800 
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gcacctgctc tcttacacac atctggaaaa cctccggctc tctgtggtgg gatacccttc 1860 

taataaaagg gtaaccagaa cggcccactc tcttttacgg aaaaatccct aggctttgga 1920 

gatccgcact tacattagag ttatgggaat atacacatat taatgtggct ccctttttct 1980 

tgtgggggaa taaaagagga ctcctcctca ttccctttaa catgggggaa aaaactgaca 2040 

ttaaaagatg agactaaatc tttatcttga attttacaca actacttacg acaagggaga 2100 

tgtttagacc tgttggtata cttcagagta cttttcatga gttcttccac agtgaaccct 2160 

tggattacct ggtggctttt tctagccaga ttgcattaat ccttactgag attggatggt 2220 

tttctttcct ctattggcgc cattcttcag atattaaagt taaaccatcc actccctcac 2280 

cttcagcctt cagtgaatgt gctttctagt tgtcaggaat gctgaagaat taacactttg 2340 

actcctaaat gtgatactgg tgggtaagag cagggcacat ttaatttgtt cgcttttgct 2400 

tctctttggt ctgggcacat ttaatttgtt cgcttttgct tctctttggt cttttcgaat 2460 

acttagtaat cgaaaaccat atcctgtaat ttaataaaaa aaactaagga cgaaaaaacc 2520 

cctccaattt tcccaaatgc aatcagtgta actaggggct gtgtttctgc attaaaataa 2580 

atgtttcagg ctttgtggtc ctgatcaagg tcctcattaa aaaattggag ttcaccctag 2640 

gcttttcccc tctgtgactg gcagataaca catacttttg aaagtaactt tgggattttt 2700 

tttcttaggt gcagctcgat tctaatcttt tcatgctgca cacgattcct ttaatcgata 2760 

gcatccttat ctgaaagaaa taaccatctt ctcaacatga cctgcttaac ccaaataaga 2820 
acagtgatct tataacctca ttgtttccta atctatttta tttcatctcc tgctagtact 2880 
gtgccgcttc cccctccccc cacacaaaat aaaaacagta tctcgcttct ggctcatttt 2940 

<210> 13 
<211> 538 
<212> PRT 

<213> importin alpha-5 protein 
<400> 13 

Met Thr Thr Pro Gly Lys Glu Asn Phe Arg Leu Lys Ser Tyr Lys Asn 
15 10 15 

Lys Ser Leu Asn Pro Asp Glu Met Arg Arg Arg Arg Glu Glu Glu Gly 
20 25 30 

Leu Gin Leu Arg Lys Gin Lys Arg Glu Glu Gin Leu Phe Lys Arg Arg 
35 40 45 

Asn Val Ala Thr Ala Glu Glu Glu Thr Glu Glu Glu Val Met Ser Asp 
50 55 60 
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Gly Gly Phe His Glu Ala Gin lie Ser Asn Met Glu Met Ala Pro Gly 
65 70 75 80 

Gly Val lie Thr Ser Asp Met He Glu Met He Phe Ser Lys Ser Pro 
85 90 95 

Glu Gin Gin Leu Ser Ala Thr Gin Lys Phe Arg Lys Leu Leu Ser Lys 
100 105 - 110 

Glu Pro Asn Pro Pro He Asp Glu Val He Ser Thr Pro Gly Val Val 
115 120 125 

Ala Arg Phe Val Glu Phe Leu Lys Arg Lys Glu Asn Cys Ser Leu Gin 
130 135 140 

Phe Glu Ser Ala Trp Val Leu Thr Asn He Ala Ser Gly Asn Ser Leu 
145 150 155 160 

Gin Thr Arg He Val He Gin Ala Arg Ala Val Pro He Phe He Glu 
165 170 175 

Leu Leu Ser Ser Glu Phe Glu Asp Val Gin Glu Gin Ala Val Trp Ala 
180 185 190 

Leu Gly Asn He Ala Gly Asp Ser Thr Met Cys Arg Asp Tyr Val Leu 
195 200 205 

Asp Cys Asn He Leu Pro Pro Leu Leu Gin Leu Phe Ser Lys Gin Asn 
210 215 220 

Arg Leu Thr Met Thr Arg TVsn Ala Val Trp Ala Leu Ser Asn Leu Cys 
225 230 235 240 

Arg Gly Lys Ser Pro Pro Pro Glu Phe Ala Lys Val Ser Pro Cys Leu 
245 250 255 

Asn Val Leu Ser Trp Leu Leu Phe Val Ser Asp Thr Asp Val Leu Ala 
260 265 270 

Asp Ala Cys Trp Ala Leu Ser Tyr Leu Ser Asp Gly Pro Asn Asp Lys 
275 280 285 



He Gin Ala Val He Asp Ala Gly Val Cys Arg Arg Leu Val Glu Leu 
290 295 300 
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Leu Met His Asn Asp Tyr Lys Val Val Ser Pro Ala Leu Arg Ala Val 
305 310 315 320 

Gly Asn lie Val Thr Gly Asp Asp lie Gin Thr Gin Val lie Leu Asn 
325 330 335 

Cys Ser Ala Leu Gin Ser Leu Leu His Leu Leu Ser Ser Pro Lys Glu 
340 345 350 

Ser lie Lys Lys Glu Ala Cys Trp Thr lie Ser Asn lie Thr Ala Gly 
355 360 365 

Asn Arg Ala Gin lie Gin Thr Val lie Asp Ala Asn He Phe Pro Ala 
370 375 380 

Leu He Ser He Leu Gin Thr Ala Glu Phe Arg Thr Arg Lys Glu Ala 
385 390 395 400 

Ala Trp Ala He Thr Asn Ala Thr Ser Gly Gly Ser Ala Glu Gin He 
405 410 415 

Lys Tyr Leu Val Glu Leu Gly Cys He Lys Pro Leu Cys Asp Leu Leu 
420 425 430 

Thr Val Met Asp Ser Lys He Val Gin Val Ala Leu Asn Gly Leu Glu 
435 440 445 

Asn He Leu Arg Leu Gly Glu Gin Glu Ala Lys Arg Asn Gly Thr Gly 
450 455 460 

He Asn Pro Tyr Cys Ala Leu He Glu Glu Ala Tyr Gly Leu Asp Lys 
465 470 475 480 

He Glu Phe Leu Gin Ser His Glu Asn Gin Glu He Tyr Gin Lys Ala 
485 490 495 

Phe Asp Leu He Glu His Tyr Phe Gly Thr Glu Asp Glu Asp Ser Ser 
500 505 510 

He Ala Pro Gin Val Asp Leu Asn Gin Gin Gin Tyr He Phe Gin Gin 
515 520 525 



Cys Glu Ala Pro Met Glu Gly Phe Gin Leu 
530 535 
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<210> 14 
<211> 3014 
<212> DNA 

<213> human progesterone receptor cDNA 
<400> 14 

ctgaccagcg ccgccctccc ccgcccccga cccaggaggt ggagatccct ccggtccagc 
cacattcaac acccactttc tcctccctct gcccctatat tcccgaaacc ccctcctcct 
tcccttttcc ctcctccctg gagacggggg aggagaaaag gggagtccag tcgtcatgac 
tgagctgaag gcaaagggtc cccgggctcc ccacgtggcg ggcggcccgc cctcccccga 
ggtcggatcc ccactgctgt gtcgcccagc cgcaggtccg ttcccgggga gccagacctc 
ggacaccttg cctgaagttt cggccatacc tatctccctg gacgggctac tcttccctcg 
gccctgccag ggacaggacc cctccgacga aaagacgcag gaccagcagt cgctgtcgga 
cgtggagggc gcatattcca gagctgaagc tacaaggggt gctggaggca gcagttctag 
tcccccagaa aaggacagcg gactgctgga cagtgtcttg gacactctgt tggcgccctc 
aggtcccggg cagagccaac ccagccctcc cgcctgcgag gtcaccagct cttggtgcct 
gtttggcccc gaacttcccg aagatccacc ggctgccccc gccacccagc gggtgttgtc 
cccgctcatg agccggtccg ggtgcaaggt tggagacagc tccgggacgg cagctgccca 
taaagtgctg ccccggggcc tgtcaccagc ccggcagctg ctgctcccgg cctctgagag 
ccctcactgg tccggggccc cagtgaagcc gtctccgcag gccgctgcgg tggaggttga 
ggaggaggat ggctctgagt ccgaggagtc tgcgggtccg cttctgaagg gcaaacctcg 
ggctctgggt ggcgcggcgg ctggaggagg agccgcggct gtcccgccgg gggcggcagc 
aggaggcgtc gccctggtcc ccaaggaaga ttcccgcttc tcagcgccca gggtcgccct 
ggtggagcag gacgcgccga tggcgcccgg gcgctccccg ctggccacca cggtgatgga 
tttcatccac gtgcctatcc tgcctctcaa tcacgcctta ttggcagccc gcactcggca 
gctgctggaa gacgaaagtt acgacggcgg ggccggggct gccagcgcct ttgccccgcc 
gcggagttca ccctgtgcct cgtccacccc ggtcgctgta ggcgacttcc ccgactgcgc 
gtacccgccc gacgccgagc ccaaggacga cgcgtaccct ctctatagcg acttccagcc 
gcccgctcta aagataaagg aggaggagga aggcgcggag gcctccgcgc gctccccgcg 
ttcctacctt gtggccggtg ccaaccccgc agccttcccg gatttcccgt tggggccacc 
gcccccgctg ccgccgcgag cgaccccatc cagacccggg gaagcggcgg tgacggccgc 
acccgccagt gcctcagtct cgtctgcgtc ctcctcgggg tcgaccctgg agtgcatcct 
gtacaaagcg gagggcgcgc cgccccagca gggcccgttc gcgccgccgc cctgcaaggc 
gccgggcgcg agcggctgcc tgctcccgcg ggacggcctg ccctccacct ccgcctctgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
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cgccgccgcc ggggcggccc ccgcgctcta ccctgcactc ggcctcaacg ggctcccgca 1740 

gctcggctac caggccgccg tgctcaagga gggcctgccg caggtctacc cgccctatct 1800 

caactacctg aggccggatt cagaagccag ccagagccca caatacagct tcgagtcatt 1860 

acctcagaag atttgtttaa tctgtgggga tgaagcatca ggctgtcatt atggtgtcct 1920 

tacctgtggg agctgtaagg tcttctttaa gagggcaatg gaagggcagc acaactactt 1980 

atgtgctgga agaaatgact gcatcgttga taaaatccgc agaaaaaact gcccagcatg 2040 

tcgccttaga aagtgctgtc aggctggcat ggtccttgga ggtcgaaaat ttaaaaagtt 2100 

caataaagtc agagttgtga gagcactgga tgctgttgct ctcccacagc cagtgggcgt 2160 

tccaaatgaa agccaagccc taagccagag attcactttt tcaccaggtc aagacataca 2220 

gttgattcca ccactgatca acctgttaat gagcattgaa ccagatgtga tctatgcagg 2280 

acatgacaac acaaaacctg acacctccag ttctttgctg acaagtctta atcaactagg 2340 

cgagaggcaa cttctttcag tagtcaagtg gtctaaatca ttgccaggtt ttcgaaactt 2400 

acatattgat gaccagataa ctctcattca gtattcttgg atgagcttaa tggtgtttgg 2460 

tctaggatgg agatcctaca aacacgtcag tgggcagatg ctgtattttg cacctgatct 2520 

aatactaaat gaacagcgga tgaaagaatc atcattctat tcattatgcc ttaccatgtg 2580 

gcagatccca caggagtttg tcaagcttca agttagccaa gaagagttcc tctgtatgaa 2640 

agtattgtta cttcttaata caattccttt ggaagggcta cgaagtcaaa cccagtttga 2700 

ggagatgagg tcaagctaca ttagagagct catcaaggca attggtttga ggcaaaaagg 2760 

agttgtgtcg agctcacagc gtttctatca acttacaaaa cttcttgata acttgcatga 2820 

tcttgtcaaa caacttcatc tgtactgctt gaatacattt atccagtccc gggcactgag 2880 

tgttgaattt ccagaaatga tgtctgaagt tattgctgca caattaccca agatattggc 2940 

agggatggtg aaaccccttc tctttcataa aaagtgaatg tcatcttttt cttttaaaga 3000 

attaaatttt gtgg 3014 

<210> 15 
<211> 933 
<212> PRT 

<213> human progesterone receptor protein 
<400> 15 

Met Thr Glu Leu Lys Ala Lys Gly Pro Arg Ala Pro His Val Ala Gly 
15 10 15 



Gly Pro Pro Ser Pro Glu Val Gly Ser Pro Leu Leu Cys Arg Pro Ala 
20 25 30 
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Ala Gly Pro Phe Pro Gly Ser Gin Thr Ser Asp Thr Leu Pro Glu Val 
35 40 45 

Ser Ala He Pro He Ser Leu Asp Gly Leu Leu Phe Pro Arg Pro Cys 
50 55 60 

Gin Gly Gin Asp Pro Ser Asp Glu Lys Thr Gin Asp Gin Gin Ser Leu 
65 70 75 80 

Ser Asp Val Glu Gly Ala Tyr Ser Arg Ala Glu Ala Thr Arg Gly Ala 
85 90 95 

Gly Gly Ser Ser Ser Ser Pro Pro Glu Lys Asp Ser Gly Leu Leu Asp 
100 105 110 

Ser Val Leu Asp Thr Leu Leu Ala Pro Ser Gly Pro Gly Gin Ser Gin 
115 120 125 

Pro Ser Pro Pro Ala Cys Glu Val Thr Ser Ser Trp Cys Leu Phe Gly 
130 135 140 

Pro Glu Leu Pro Glu Asp Pro Pro Ala Ala Pro Ala Thr Gin Arg Val 
145 150 155 160 

Leu Ser Pro Leu Met Ser Arg Ser Gly Cys Lys Val Gly Asp Ser Ser 
165 170 175 

Gly Thr Ala Ala Ala His Lys Val Leu Pro Arg Gly Leu Ser Pro Ala 
180 185 190 

Arg Gin Leu Leu Leu Pro Ala Ser Glu Ser Pro His Trp Ser Gly Ala 
195 200 205 

Pro Val Lys Pro Ser Pro Gin Ala Ala Ala Val Glu Val Glu Glu Glu 
210 215 220 

Asp Gly Ser Glu Ser Glu Glu Ser Ala Gly Pro Leu Leu Lys Gly Lys 
225 230 235 240 

Pro Arg Ala Leu Gly Gly Ala Ala Ala Gly Gly Gly Ala Ala Ala Val 
245 250 255 



Pro Pro Gly Ala Ala Ala Gly Gly Val Ala Leu Val Pro Lys Glu Asp 
260 265 270 
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Ser Arg Phe Ser Ala Pro Arg Val Ala Leu Val Glu Gin Asp Ala Pro 
275 280 285 



Met Ala Pro Gly Arg Ser Pro Leu Ala Thr Thr Val Met Asp Phe lie 
290 295 300 

His Val Pro He Leu Pro Leu Asn His Ala Leu Leu Ala Ala Arg Thr 
305 310 315 320 

Arg Gin Leu Leu Glu Asp Glu Ser Tyr Asp Gly Gly Ala Gly Ala Ala 
325 330 335 

Ser Ala Phe Ala Pro Pro Arg Ser Ser Pro Cys Ala Ser Ser Thr Pro 
340 345 350 

Val Ala Val Gly Asp Phe Pro Asp Cys Ala Tyr Pro Pro Asp Ala Glu 
355 360 365 



Pro Lys Asp Asp Ala Tyr Pro Leu Tyr Ser Asp Phe Gin Pro Pro Ala 
370 375 380 

Leu Lys He Lys Glu Glu Glu Glu Gly Ala Glu Ala Ser Ala Arg Ser 
385 390 395 400 



Pro Arg Ser Tyr Leu Val Ala Gly Ala Asn Pro Ala Ala Phe Pro Asp 

405 410 415 

Phe Pro Leu Gly Pro Pro Pro Pro Leu Pro Pro Arg Ala Thr Pro Ser 
420 425 430 



Arg Pro Gly Glu Ala Ala Val Thr Ala Ala Pro Ala Ser Ala Ser Val 
435 440 445 

Ser Ser Ala Ser Ser Ser Gly Ser Thr Leu Glu Cys He Leu Tyr Lys 
450 455 460 

Ala Glu Gly Ala Pro Pro Gin Gin Gly Pro Phe Ala Pro Pro Pro Cys 
465 470 475 480 

Lys Ala Pro Gly Ala Ser Gly Cys Leu Leu Pro Arg Asp Gly Leu Pro 
485 490 495 



Ser Thr Ser Ala Ser Ala Ala Ala Ala Gly Ala Ala Pro Ala Leu Tyr 
500 505 510 
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Pro Ala Leu Gly Leu Asn Gly Leu Pro Gin Leu Gly Tyr Gin Ala Ala 
515 520 525 

Val Leu Lys Glu Gly Leu Pro Gin Val Tyr Pro Pro Tyr Leu Asn Tyr 
530 535 540 

Leu Arg Pro Asp Ser Glu Ala Ser Gin Ser Pro Gin Tyr Ser Phe Glu 
545 550 555 560 

Ser Leu Pro Gin Lys lie Cys Leu lie Cys Gly Asp Glu Ala Ser Gly 
565 570 575 

Cys His Tyr Gly Val Leu Thr Cys Gly Ser Cys Lys Val Phe Phe Lys 
580 585 590 

Arg Ala Met Glu Gly Gin His Asn Tyr Leu Cys Ala Gly Arg Asn Asp 
595 600 605 

Cys lie Val Asp Lys He Arg Arg Lys Asn Cys Pro Ala Cys Arg Leu 
610 615 620 

Arg Lys Cys Cys Gin Ala Gly Met Val Leu Gly Gly Arg Lys Phe Lys 
625 630 635 640 

Lys Phe Asn Lys Val Arg Val Val Arg Ala Leu Asp Ala Val Taa Leu 
645 650 655 

Pro Gin Pro Val Gly Val Pro Asn Glu Ser Gin Ala Leu Ser Gin Arg 
660 665 670 

Phe Thr Phe Ser Pro Gly Gin Asp He Gin Leu He Pro Pro Leu He 
675 680 685 

Asn Leu Leu Met Ser He Glu Pro Asp Val He Tyr Ala Gly His Asp 
690 695 700 

Asn Thr Lys Pro Asp Thr Ser Ser Ser Leu Leu Thr Ser Leu Asn Gin 
705 710 715 720 

Leu Gly Glu Arg Gin Leu Leu Ser Val Val Lys Trp Ser Lys Ser Leu 
725 730 735 

Pro Gly Phe Arg Asn Leu His He Asp Asp Gin He Thr Leu He Gin 
740 745 750 

Tyr Ser Trp Met Ser Leu Met Val Phe Gly Leu Gly Trp Arg Ser Tyr 
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755 760 765 

Lys His Val Ser Gly Gin Met Leu Tyr Phe Ala Pro Asp Leu He Leu 
770 775 780 

Asn Glu Gin Arg Met Lys Glu Ser Ser Phe Tyr Ser Leu Cys Leu Thr 
785 790 795 800 

Met Trp Gin He Pro Gin Glu Phe Val Lys Leu Gin Val Ser Gin Glu 
805 810 815 

Glu Phe Leu Cys Met Lys Val Leu Leu Leu Leu Asn Thr He Pro Leu 
820 825 830 

Glu Gly Leu Arg Ser Gin Thr Gin Phe Glu Glu Met Arg Ser Ser Tyr 
835 840 845 

He Arg Glu Leu He Lys Ala He Gly Leu Arg Gin Lys Gly Val Val 
850 855 860 

Ser Ser Ser Gin Arg Phe Tyr Gin Leu Thr Lys Leu Leu Asp Asn Leu 
865 870 875 880 

His Asp Leu Val Lys Gin Leu His Leu Tyr Cys Leu Asn Thr Phe He 
885 890 895 

Gin Ser Arg Ala Leu Ser Val Glu Phe Pro Glu Met Met Ser Glu Val 
900 905 910 

He Ala Ala Gin Leu Pro Lys He Leu Ala Gly Met Val Lys Pro Leu 
915 920 925 

Leu Phe His Lys Lys 
930 

<210> 16 
<211> 905 
<212> DNA 

<213> human calciiam and integrin binding protein (CIBl) cDNA 
<400> 16 

tctcccgaat tcggcacgag gcggcgtctc gaggcgagtt ggcggagctg tgcgcgcggc 60 
ggggcgatgg ggggctcggg cagtcgcctg tccaaggagc tgctggccga gtaccaggac 120 
ttgacgttcc tgacgaagca ggagatcctc ctagcccaca ggcggttttg tgagctgctt 180 
ccccaggagc agcggaccgt ggagtcgtca cttcgggcac aagtgccctt cgagcagatt 240 
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ctcagccttc cagagctcaa ggccaacccc ttcaaggagc gaatctgcag ggtcttctcc 300 

acatccccag ccaaagacag ccttagcttt gaggacttcc tggatctcct cagtgtgttc 360 

agtgacacag ccacgccaga catcaagtcc cattatgcct tccgcatctt tgactttgat 420 

gatgacggaa ccttgaacag agaagacctg agccggctgg tgaactgcct cacgggagag 480 

ggcgaggaca cacggcttag tgcgtctgag atgaagcagc tcatcgacaa catcctggag 540 

gagtctgaca ttgacaggga tggaaccatc aacctctctg agttccagca cgtcatctcc 600 

cgttctccag actttgccag ctcctttaag attgtcctgt gacagcagcc ccagcgtgtg 660 

tcctggcacc ctgtccaaga acctttctac tgctgagctg tggccaaggt caagcctgtg 720 

ttgccagtgc gggccaagct ggcccagcct ggagctggcg ctgtgcagcc tcaccccggg 780 

caggggcggc cctcgttgtc agggcctctc ctcactgctg ttgtcattgc tccgtttgtg 840 

tttgtactaa tcagtaataa aggtttagaa gtttgaccct aaaaaaaaaa aaaaaaaaaa 900 

aaaaa 905 

<210> 17 
<211> 191 
<212> PRT 

<213> human CIBl protein 
<400> 17 

Met Gly Gly Ser Gly Ser Arg Leu Ser Lys Glu Leu Leu Ala Glu Tyr 



Gin Asp Leu Thr Phe Leu Thr Lys Gin Glu lie Leu Leu Ala His Arg 
20 25 30 

Arg Phe Cys Glu Leu Leu Pro Gin Glu Gin Arg Thr Val Glu Ser Ser 
35 40 45 

Leu Arg Ala Gin Val Pro Phe Glu Gin He Leu Ser Leu Pro Glu Leu 
50 55 60 

Lys Ala Asn Pro Phe Lys Glu Arg He Cys Arg Val Phe Ser Thr Ser 
65 70 75 80 

Pro Ala Lys Asp Ser Leu Ser Phe Glu Asp Phe Leu Asp Leu Leu Ser 
85 90 95 

Val Phe Ser Asp Thr Ala Thr Pro Asp He Lys Ser His Tyr Ala Phe 
100 105 110 

Arg He Phe Asp Phe Asp Asp Asp Gly Thr Leu Asn Arg Glu Asp Leu 
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ns i20 125 

Ser Arg Leu Val Asn Cys Leu Thr Gly Glu Gly Glu Asp Thr Arg Leu 
130 135 140 

Ser Ala Ser Glu Met Lys Gin Leu He Asp Asn He Leu Glu* Glu Ser 

150 155 160 

Asp He Asp Arg Asp Gly Thr He Asn Leu Ser Glu Phe Gin His Val 
165 170 175 

He Ser Arg Ser Pro Asp Phe Ala Ser Ser Phe Lys He Val Leu 
180 185 190 

<210> 18 
<211> 2547 
<212> DNA 

<213> human Chk2 transcript variant 1 cDNA 



<400> 18 
cttacaaggt 


acagtcctct 


gctcaggggg 


gccaggaggg 


tcttataggc 


atcattcacc 


60 


agggtcgaat 


gcttctctga 


gaagtccttt 


tcagtctgag 


acctctggct 


gaagaaatct 


120 


gggtggacaa 


gacgctgcag 


ttgctggtac 


ctgtgctgga 


gcttcgctgt 


atcaactctg 


180 


aaggaacggt 


tgcagtccat 


aaggctgaag 


tagtctcgag 


tggggtcagg 


tgcctgcagc 


240 


gctcggcact 


gtgggcagaa 


gaacctgtcc 


tcccgcccgg 


ggccccatgg 


gccgccgcag 


300 


ttccaacagc 


ggggataatt 


gcttcccgcc 


tgcgacgcag 


catcgcagct 


tagcggtctc 


360 


cttctgggaa 


cccctgtcgg 


ccaaaacccc 


cacacccgga 


gcaaagcccc 


ggctctcccc 


420 


cgccacatct 


ggccggcggc 


ctatctagcc 


gtggtcactc 


gtggggaaaa 


gcaaagagag 


480 


cgtctaacca 


gactaatgtt 


gctgattggc 


tggggagtcg 


agggggcggg 


atcacccgag 


540 


gggaacccgg 


gttctaagtt 


ccgctctccc 


ttctaaacta 


caactcccag 


gaggcattga 


600 


9gcggcgcct 


gacggccaca 


tctgctgctc 


ctcattggtc 


cggcggcagg 


ggagggggtt 


660 


ttgattggct 


gagggtggag 


tttgtatctg 


caggtttagc 


gccactctgc 


tggctgaggc 


720 


tgcggagagt 


gtgcggctcc 


aggtgggctc 


acgcggtcgt 


gatgtctcgg 


gagtcggatg 


780 


ttgaggctca 


gcagtctcat 


ggcagcagtg 


cctgttcaca 


gccccatggc 


agcgttaccc 


840 


agtcccaagg 


ctcctcctca 


cagtcccagg 


gcatatccag 


ctcctctacc 


agcacgatgc 


900 


caaactccag 


ccagtcctct 


cactccagct 


ctgggacact 


gagctcctta 


gagacagtgt 


960 


ccactcagga 


actctattct 


attcctgagg 


accaagaacc 


tgaggaccaa 


gaacctgagg 


1020 


agcctacccc 


tgccccctgg 


gctcgattat 


gggcccttca 


ggatggattt 


gccaatcttg 


1080 
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aatgtgtgaa tgacaactac tggtttggga gggacaaaag ctgtgaatat tgctttgatg 
aaccactgct gaaaagaaca gataaatacc gaacatacag caagaaacac tttcggattt 
tcagggaagt gggtcctaaa aactcttaca ttgcatacat agaagatcac agtggcaatg 
gaacctttgt aaatacagag cttgtaggga aaggaaaacg ccgtcctttg aataacaatt 
ctgaaattgc actgtcacta agcagaaata aagtttttgt cttttttgat ctgactgtag 
atgatcagtc agtttatcct aaggcattaa gagatgaata catcatgtca aaaactcttg 
gaagtggtgc ctgtggagag gtaaagctgg ctttcgagag gaaaacatgt aagaaagtag 
ccataaagat catcagcaaa aggaagtttg ctattggttc agcaagagag gcagacccag 
ctctcaatgt tgaaacagaa atagaaattt tgaaaaagct aaatcatcct tgcatcatca 
agattaaaaa cttttttgat gcagaagatt attatattgt tttggaattg atggaagggg 
gagagctgtt tgacaaagtg gtggggaata aacgcctgaa agaagctacc tgcaagctct 
atttttacca gatgctcttg gctgtgcagt accttcatga aaacggtatt atacaccgtg 
acttaaagcc agagaatgtt ttactgtcat ctcaagaaga ggactgtctt ataaagatta 
ctgattttgg gcactccaag attttgggag agacctctct catgagaacc ttatgtggaa 
cccccaccta cttggcgcct gaagttcttg tttctgttgg gactgctggg tataaccgtg 
ctgtggactg ctggagttta ggagttattc tttttatctg ccttagtggg tatccacctt 
tctctgagca taggactcaa gtgtcactga aggatcagat caccagtgga aaatacaact 
tcattcctga agtctgggca gaagtctcag agaaagctct ggaccttgtc aagaagttgt 
tggtagtgga tccaaaggca cgttttacga cagaagaagc cttaagacac ccgtggcttc 
aggatgaaga catgaagaga aagtttcaag atcttctgtc tgaggaaaat gaatccacag 
ctctacccca ggttctagcc cagccttcta ctagtcgaaa gcggccccgt gaaggggaag 
ccgagggtgc cgagaccaca aagcgcccag ctgtgtgtgc tgctgtgttg tgaactccgt 
ggtttgaaca cgaaagaaat gtaccttctt tcactctgtc atctttcttt tctttgagtc 
tgttttttta tagtttgtat tttaattatg ggaataattg ctttttcaca gtcactgatg 
tacaattaaa aacctgatgg aacctgg 

<210> 19 

<211> 543 

<212> PRT 

<213> hiaman Chk2 transcript variant 1 protein 

<400> 19 



1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2547 



Met Ser Arg Glu Ser Asp Val Glu Ala Gin Gin Ser His Gly Ser Ser 
15 10 15 
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Ala Cys Ser Gin Pro His Gly Ser Val Thr Gin Ser Gin Gly Ser Ser 
20 25 30 

Ser Gin Ser Gin Gly lie Ser Ser Ser Ser Thr Ser Thr Met Pro Asn 
35 40 45 

Ser Ser Gin Ser Ser His Ser Ser Ser Gly Thr Leu Ser Ser Leu Glu 
50 55 60 

Thr Val Ser Thr Gin Glu Leu Tyr Ser lie Pro Glu Asp Gin Glu Pro 
65 70 75 80 

Glu Asp Gin Glu Pro Glu Glu Pro Thr Pro Ala Pro Trp Ala Arg Leu 
85 90 95 

Trp Ala Leu Gin Asp Gly Phe Ala Asn Leu Glu Cys Val Asn Asp Asn 
100 105 110 

Tyr Trp Phe Gly Arg Asp Lys Ser Cys Glu Tyr Cys Phe Asp Glu Pro 
115 120 125 

Leu Leu Lys Arg Thr Asp Lys Tyr Arg Thr Tyr Ser Lys Lys His Phe 
130 135 140 

Arg lie Phe Arg Glu Val Gly Pro Lys Asn Ser Tyr lie Ala Tyr lie 
145 150 155 160 

Glu Asp His Ser Gly Asn Gly Thr Phe Val Asn Thr Glu Leu Val Gly 
165 170 175 

Lys Gly Lys Arg Arg Pro Leu Asn Asn Asn Ser Glu lie Ala Leu Ser 
180 185 190 

Leu Ser Arg Asn Lys Val Phe Val Phe Phe Asp Leu Thr Val Asp Asp 
195 200 205 

Gin Ser Val Tyr Pro Lys Ala Leu Arg Asp Glu Tyr He Met Ser Lys 
210 215 220 

Thr Leu Gly Ser Gly Ala Cys Gly Glu Val Lys Leu Ala Phe Glu Arg 
225 230 235 240 



Lys Thr Cys Lys Lys Val Ala He Lys He He Ser Lys Arg Lys Phe 
245 250 255 
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Ala lie Gly Ser Ala Arg Glu Ala Asp Pro Ala Leu Asn Val Glu Thr 
260 265 270 

Glu lie Glu lie Leu Lys Lys Leu Asn His Pro Cys lie lie Lys lie 
275 280 285 

Lys Asn Phe Phe Asp Ala Glu Asp Tyr Tyr lie Val Leu Glu Leu Met 
290 295 300 

Glu Gly Gly Glu Leu Phe Asp Lys Val Val Gly Asn Lys Arg Leu Lys 
305 310 315 320 

Glu Ala Thr Cys Lys Leu Tyr Phe Tyr Gin Met Leu Leu Ala Val Gin 
325 330 335 

Tyr Leu His Glu Asn Gly lie lie His Arg Asp Leu Lys Pro Glu Asn 
340 345 350 

Val Leu Leu Ser Ser Gin Glu Glu Asp Cys Leu lie Lys lie Thr Asp 
355 360 365 

Phe Gly His Ser Lys lie Leu Gly Glu Thr Ser Leu Met Arg Thr Leu 
370 375 380 

Cys Gly Thr Pro Thr Tyr Leu Ala Pro Glu Val Leu Val Ser Val Gly 
385 390 395 400 

Thr Ala Gly Tyr Asn Arg Ala Val Asp Cys Trp Ser Leu Gly Val He 
405 410 415 

Leu Phe He Cys Leu Ser Gly Tyr Pro Pro Phe Ser Glu His Arg Thr 
420 425 430 

Gin Val Ser Leu Lys Asp Gin He Thr Ser Gly Lys Tyr Asn Phe He 
435 440 445 

Pro Glu Val Trp Ala Glu Val Ser Glu Lys Ala Leu Asp Leu Val Lys 
450 455 460 

Lys Leu Leu Val Val Asp Pro Lys Ala Arg Phe Thr Thr Glu Glu Ala 
465 470 475 480 

Leu Arg His Pro Trp Leu Gin Asp Glu Asp Met Lys Arg Lys Phe Gin 
485 490 495 

Asp Leu Leu Ser Glu Glu Asn Glu Ser Thr Ala Leu Pro Gin Val Leu 
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500 



505 



510 



Ala Gin Pro Ser Thr Ser Arg Lys Arg Pro Arg Glu Gly Glu Ala Glu 
515 520 525 

Gly Ala Glu Thr Thr Lys Arg Pro Ala Val Cys Ala Ala Val Leu 
530 535 540 

<210> 20 
<211> 2460 
<212> DNA 

<213> human Chlc2 transcript variant 2 cDNA 
<400> 20 

cttacaaggt acagtcctct gctcaggggg gccaggaggg tcttataggc atcattcacc 
agggtcgaat gcttctctga gaagtccttt tcagtctgag acctctggct gaagaaatct 
gggtggacaa gacgctgcag ttgctggtac ctgtgctgga gcttcgctgt atcaactctg 
aaggaacggt tgcagtccat aaggctgaag tagtctcgag tggggtcagg tgcctgcagc 
gctcggcact gtgggcagaa gaacctgtcc tcccgcccgg ggccccatgg gccgccgcag 
ttccaacagc ggggataatt gcttcccgcc tgcgacgcag catcgcagct tagcggtctc 
cttctgggaa cccctgtcgg ccaaaacccc cacacccgga gcaaagcccc ggctctcccc 
cgccacatct ggccggcggc ctatctagcc gtggtcactc gtggggaaaa gcaaagagag 
cgtctaacca gactaatgtt gctgattggc tggggagtcg agggggcggg atcacccgag 
gggaacccgg gttctaagtt ccgctctccc ttctaaacta caactcccag gaggcattga 
ggcggcgcct gacggccaca tctgctgctc ctcattggtc cggcggcagg ggagggggtt 
ttgattggct gagggtggag tttgtatctg caggtttagc gccactctgc tggctgaggc 
tgcggagagt gtgcggctcc aggtgggctc acgcggtcgt gatgtctcgg gagtcggatg 
ttgaggctca gcagtctcat ggcagcagtg cctgttcaca gccccatggc agcgttaccc 
agtcccaagg ctcctcctca cagtcccagg gcatatccag ctcctctacc agcacgatgc 
caaactccag ccagtcctct cactccagct ctgggacact gagctcctta gagacagtgt 
ccactcagga actctattct attcctgagg accaagaacc tgaggaccaa gaacctgagg 
agcctacccc tgccccctgg gctcgattat gggcccttca ggatggattt gccaatcttg 
aatgtgtgaa tgacaactac tggtttggga gggacaaaag ctgtgaatat tgctttgatg 
aaccactgct gaaaagaaca gataaatacc gaacatacag caagaaacac tttcggattt 
tcagggaagt gggtcctaaa aactcttaca ttgcatacat agaagatcac agtggcaatg 
gaacctttgt aaatacagag cttgtaggga aaggaaaacg ccgtcctttg aataacaatt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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ctgaaattgc actgtcacta agcagaaata aagtttttgt cttttttgat ctgactgtag 1380 

atgatcagtc agtttatcct aaggcattaa gagatgaata catcatgtca aaaactcttg 1440 

gaagtggtgc ctgtggagag gtaaagctgg ctttcgagag gaaaacatgt aagaaagtag 1500 

ccataaagat catcagcaaa aggaagtttg ctatfeggttc agcaagagag gcagacccag 1560 

ctctcaatgt tgaaacagaa atagaaattt tgaaaaagct aaatcatcct tgcatcatca 1620 

agattaaaaa cttttttgat gcagaagatt attatattgt tttggaattg atggaagggg 1680 

gagagctgtt tgacaaagtg gtggggaata aacgcctgaa agaagctacc tgcaagctct 1740 

atttttacca gatgctcttg gctgtgcaga t tact gat tt tgggcactcc aagattttgg 1800 

gagagacctc tctcatgaga accttatgtg gaacccccac ctacttggcg cctgaagttc 1860 

ttgtttctgt tgggactgct gggtataacc gtgctgtgga ctgctggagt ttaggagtta 1920 

ttctttttat ctgccttagt gggtatccac ctttctctga gcataggact caagtgtcac 1980 

tgaaggatca gatcaccagt ggaaaataca acttcattcc tgaagtctgg gcagaagtct 2040 

cagagaaagc tctggacctt gtcaagaagt tgttggtagt ggatccaaag gcacgtttta 2100 

cgacagaaga agccttaaga cacccgtggc ttcaggatga agacatgaag agaaagtttc 2160 

aagatcttct gtctgaggaa aatgaatcca cagctctacc ccaggttcta gcccagcctt 2220 

ctactagtcg aaagcggccc cgtgaagggg aagccgaggg tgcdgagacc acaaagcgcc 2280 

cagctgtgtg tgctgctgtg ttgtgaactc cgtggtttga acacgaaaga aatgtacctt 2340 

ctttcactct gtcatctttc ttttctttga gtctgttttt ttatagtttg tattttaatt 2400 

atgggaataa ttgctttttc acagtcactg atgtacaatt aaaaacctga tggaacctgg 2460 

<210> 21 
<211> 514 
<212> PRT 

<213> human Chk2 transcript variant 2 protein 
<400> 21 

Met Ser Arg Glu Ser Asp Val Glu Ala Gin Gin Ser His Gly Ser Ser 
15 10 15 

Ala Cys Ser Gin Pro His Gly Ser Val Thr Gin Ser Gin Gly Ser Ser 
20 25 30 

Ser Gin Ser Gin Gly He Ser Ser Ser Ser Thr Ser Thr Met Pro Asn 
35 40 45 

Ser Ser Gin Ser Ser His Ser Ser Ser Gly Thr Leu Ser Ser Leu Glu 
50 55 60 
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Thr Val Ser Thr Gin Glu Leu Tyr Ser lie Pro Glu Asp Gin Glu Pro 
65 70 75 80 

Glu Asp Gin Glu Pro Glu Glu Pro Thr Pro Ala Pro Tarp Ala Arg Leu 
85 90 95 

Trp Ala Leu Gin Asp Gly Phe Ala Asn Leu Glu Cys Val Asn Asp Asn 
100 105 110 

Tyr Trp Phe Gly Arg Asp Lys Ser Cys Glu Tyr Cys Phe Asp Glu Pro 
115 120 125 

Leu Leu Lys Arg Thr Asp Lys Tyr Arg Thr Tyr Ser Lys Lys His Phe 
130 135 140 

Arg lie Phe Arg Glu Val Gly Pro Lys Asn Ser Tyr lie Ala Tyr lie 
145 150 155 160 

Glu Asp His Ser Gly Asn Gly Thr Phe Val Asn Thr Glu Leu Val Gly 
165 170 175 

Lys Gly Lys Arg Arg Pro Leu Asn Asn Asn Ser Glu lie Ala Leu Ser 
180 185 190 

Leu Ser Arg Asn Lys Val Phe Val Phe Phe Asp Leu Thr Val Asp Asp 
195 200 205 

Gin Ser Val Tyr Pro Lys Ala Leu Arg Asp Glu Tyr lie Met Ser Lys 
210 215 220 

Thr Leu Gly Ser Gly Ala Cys Gly Glu Val Lys Leu Ala Phe Glu Arg 
225 230 235 240 

Lys Thr Cys Lys Lys Val Ala lie Lys lie He Ser Lys Arg Lys Phe 
24.5 250 255 

Ala He Gly Ser Ala Arg Glu Ala Asp Pro Ala Leu Asn Val Glu Thr 
260 265 270 

Glu He Glu He Leu Lys Lys Leu Asn His Pro Cys He He Lys He 
275 280 285 



Lys Asn Phe Phe Asp Ala Glu Asp Tyr Tyr He Val Leu Glu Leu Met 
290 295 300 
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Glu Gly Gly Glu Leu Phe Asp Lys Val Val Gly Asn Lys Arg Leu Lys 
305 . 310 315 320 



Glu Ala Thr Cys Lys Leu Tyr Phe Tyr Gin Met Leu Leu Ala Val Gin 
325 330 335 

lie Thr Asp Phe Gly His Ser Lys He Leu Gly Glu Thr Ser Leu Met 
340 345 350 

Arg Thr Leu Cys Gly Thr Pro Thr Tyr Leu Ala Pro Glu Val Leu Val 
355 360 365 

Ser Val Gly Thr Ala Gly Tyr Asn Arg Ala Val Asp Cys Trp Ser Leu 
370 375 380 

Gly Val He Leu Phe He Cys Leu Ser Gly Tyr Pro Pro Phe Ser Glu 
385 390 395 400 

His Arg Thr Gin Val Ser Leu Lys Asp Gin He Thr Ser Gly Lys Tyr 
405 410 415 



Asn Phe He Pro Glu Val Trp Ala Glu Val Ser Glu Lys Ala Leu Asp 
420 425 430 

Leu Val Lys Lys Leu Leu Val Val Asp Pro Lys Ala Arg Phe Thr Thr 
435 440 445 

Glu Glu Ala Leu Arg His Pro Trp Leu Gin Asp Glu Asp Met Lys Arg 
450 455 460 

Lys Phe Gin Asp Leu Leu Ser Glu Glu Asn Glu Ser Thr Ala Leu Pro 
465 470 475 480 

Gin Val Leu Ala Gin Pro Ser Thr Ser Arg Lys Arg Pro Arg Glu Gly 
485 490 495 

Glu Ala Glu Gly Ala Glu Thr Thr Lys Arg Pro Ala Val Cys Ala Ala 
500 505 510 

Val Leu 



<210> 22 

<211> 10987 

<212> DNA 

<213> human BRCA2 cDNA 
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<400> 22 

ggtggcgcga gcttctgaaa ctaggcggca gaggcggagc cgctgtggca ctgctgcgcc 60 

tctgctgcgc ctcgggtgtc ttttgcggcg gtgggtcgcc gccgggagaa gcgtgagggg 120 

acagatttgt gaccggcgcg gtttttgtca gcttactccg gccaaaaaag aactgcacct 180 

ctggagcgga cttatttacc aagcattgga ggaatatcgt aggtaaaaat gcctattgga 240 

tccaaagaga ggccaacatt ttttgaaatt tttaagacac gctgcaacaa agcagattta 300 

ggaccaatiaa gtclitaattg gtttgaagaa ctttcttcag aagctccacc ctataattct 360 

gaacctgcag aagaatctga acataaaaac aacaattacg aaccaaacct atttaaaact 420 

ccacaaagga aaccatctta taatcagctg gcttcaactc caataatatt caaagagcaa 480 

gggctgactc tgccgctgta ccaatctcct gtaaaagaat tagataaatt caaattagac 540 

ttaggaagga atgttcccaa -tagtagacat aaaagtcttc gcacagtgaa aactaaaatg 600 

gatcaagcag atgatgtttc ctgtccactt ctaaattctt gtcttagtga aagtcctgtt 660 

gttctacaat gtacacatgt aacaccacaa agagataagt cagtggtatg tgggagtttg 720 

tttcatacac caaagtttgt gaagggtcgt cagacaccaa aacatatttc tgaaagtcta 780 

ggagctgagg tggatcctga tatgtcttgg tcaagttctt tagctacacc acccaccctt 840 

agttctactg tgctcatagt cagaaatgaa gaagcatctg aaactgtatt tcctcatgat 900 

actactgcta atgtgaaaag ctatttttcc aatcatgatg aaagtctgaa gaaaaatgat 960 

agatttatcg cttctgtgac agacagtgaa aacacaaatc aaagagaagc tgcaagtcat 1020 

ggatttggaa aaacatcagg gaattcattt aaagtaaata gctgcaaaga ccacattgga 1080 

aagtcaatgc caaatgtcct agaagatgaa gtatatgaaa cagttgtaga tacctctgaa 1140 

gaagatagtt tttcattatg tttttctaaa tgtagaacaa aaaatctaca aaaagtaaga 1200 

actagcaaga ctaggaaaaa aattttccat gaagcaaacg ctgatgaatg tgaaaaatct 1260 

aaaaaccaag tgaaagaaaa atactcattt gtatctgaag tggaaccaaa tgatactgat 1320 

ccattagatt caaatgtagc acatcagaag ccctttgaga gtggaagtga caaaatctcc 1380 

aaggaagttg taccgtcttt ggcctgtgaa tggtctcaac taaccctttc aggtctaaat 1440 

ggagcccaga tggagaaaat acccctattg catatttctt catgtgacca aaatatlitca 1500 

gaaaaagacc tattagacac agagaacaaa agaaagaaag atttitcttac ttcagagaat 1560 

tctttgccac gtatttctag cctaccaaaa tcagagaagc cat'taaatga ggaaacagtg 1620 

gtaaataaga gagatgaaga gcagcatctt gaatctcata cagactgcat tcttgcagta 1680 

aagcaggcaa tatctggaac ttctccagtg gcttcttcat ttcagggtat caaaaagtct 1740 

atattcagaa taagagaatc acctaaagag actttcaatg caagtttttc aggtcatatg 1800 



wo 2004/022750 




PCT/AU2003/001164 



-70- 

actgatccaa actttaaaaa agaaactgaa gcctctgaaa gtggactgga aatacatact 1860 

gtttgctcac agaaggagga ctccttatgt ccaaatttaa ttgataatgg aagctggcca 1920 

gccaccacca cacagaattc tgtagctttg aagaatgcag gtttaatatc cactttgaaa 1980 

aagaaaacaa ataagtttat ttatgctata catgatgaaa cattttataa aggaaaaaaa 2040 

ataccgaaag accaaaaatc agaactaatt aactgttcag cccagtttga agcaaatgct 2100 

tttgaagcac cacttacatt tgcaaatgct gattcaggtt tattgcattc ttctgtgaaa 2160 

agaagctgtt cacagaatga ttctgaagaa ccaactttgt ccttaactag ctcttttggg 2220 

acaattctga ggaaatgttc tagaaatgaa acatgttcta ataatacagt aatctctcag 2280 

gatcttgatt ataaagaagc aaaatgtaat aaggaaaaac tacagttatt tattacccca 2340 

gaagctgatt ctctgtcatg cctgcaggaa ggacagtgtg aaaatgatcc aaaaagcaaa 2400 

aaagtttcag atataaaaga agaggtcttg gctgcagcat gtcacccagt acaacattca 2460 

aaagtggaat acagtgatac tgactttcaa tcccagaaaa gtcttttata tgatcatgaa 2520 

aatgccagca ctcttatttt aactcctact tccaaggatg ttctgtcaaa cctagtcatg 2580 

atttctagag gcaaagaatc atacaaaatg tcagacaagc tcaaaggtaa caattatgaa 2640 

tctgatgttg aattaaccaa aaatattccc atggaaaaga atcaagatgt atgtgcttta 2700 

aatgaaaatt ataaaaacgt tgagctgttg ccacctgaaa aatacatgag agtagcatca 2760 

ccttcaagaa aggtacaatt caaccaaaac acaaatctaa gagtaatcca aaaaaatcaa 2820 

gaagaaacta cttcaatttc aaaaataact gtcaatccag actctgaaga acttttctca 2880 

gacaatgaga ataattttgt cttccaagta gctaatgaaa ggaataatct tgctttagga 2940 

aatactaagg aacttcatga aacagacttg acttgtgtaa acgaacccat tttcaagaac 3000 

tctaccatgg ttttatatgg agacacaggt gataaacaag caacccaagt gtcaattaaa 3060 

aaagatttgg tttatgttct tgcagaggag aacaaaaata gtgtaaagca gcatataaaa 3120 
atgactctag gtcaagattt aaaatcggac atctccttga atatagataa aataccagaa 3180 
aaaaataatg attacatgaa caaatgggca ggactcttag gtccaatttc aaatcacagt 3240 
tttggaggta gcttcagaac agcttcaaat aaggaaatca agctctctga acataacatt 3300 
aagaagagca aaatgttctt caaagatatt gaagaacaat atcctactag tttagcttgt 3360 
gttgaaattg taaatacctt ggcattagat aatcaaaaga aactgagcaa gcctcagtca 3420 
attaatactg tatctgcaca tttacagagt agtgtagttg tttctgattg taaaaatagt 3480 
catataaccc ctcagatgtt attttccaag caggatttta attcaaacca taatttaaca 3540 
cctagccaaa aggcagaaat tacagaactt tctactatat tagaagaatc aggaagtcag 3600 
tttgaattta ctcagtttag aaaaccaagc tacatattgc agaagagtac atttgaagtg 3660 
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cctgaaaacc agatgactat cttaaagacc acttctgagg aatgcagaga tgctgatctt 3720 

catgtcataa tgaatgcccc atcgattggt caggtagaca gcagcaagca atttgaaggt 3780 

acagttgaaa ttaaacggaa gtttgctggc ctgttgaaaa atgactgtaa caaaagtgct 3840 

tctggttatt taacagatga aaatgaagtg gggtttaggg gcttttattc tgctcatggc 3900 

acaaaactga atgtttctac tgaagctctg caaaaagctg tgaaactgtt tagtgatatt 3960 

gagaatatta gtgaggaaac ttctgcagag gtacatccaa taagtttatc ttcaagtaaa 4020 

tgtcatgatt ctgttgtttc aatgtttaag atagaaaatc ataatgataa aactgtaagt 4080 

gaaaaaaata ataaatgcca actgatatta caaaataata ttgaaatgac tactggcact 4140 

tttgttgaag aaattactga aaattacaag agaaatactg aaaatgaaga taacaaatat 4200 

actgctgcca gtagaaattc tcataactta gaatttgatg gcagtgattc aagtaaaaat 4260 

gatactgttt gtattcataa agatgaaacg gacttgctat ttactgatca gcacaacata 4320 

tgtcttaaat tatctggcca gtttatgaag gagggaaaca ctcagattaa agaagatttg 4380 

tcagatttaa cttttttgga agttgcgaaa gctcaagaag catgtcatgg taatacttca 4440 

aataaagaac agttaactgc tactaaaacg gagcaaaata taaaagattt tgagacttct 4500 

gatacatttt ttcagactgc aagtgggaaa aatattagtg tcgccaaaga gtcatttaat 4560 

aaaattgtaa atttctttga tcagaaacca gaagaattgc ataacttttc cttaaattct 4620 

gaattacatt ctgacataag aaagaacaaa atggacattc taagttatga ggaaacagac 4680 

atagttaaac acaaaatact gaaagaaagt gtcccagttg gtactggaaa tcaactagtg 4740 

accttccagg gacaacccga acgtgatgaa aagatcaaag aacctactct gttgggtttt 4800 

catacagcta gcgggaaaaa agttaaaatt gcaaaggaat ctttggacaa agtgaaaaac 4860 

ctttttgatg aaaaagagca aggtactagt gaaatcacca gttttagcca tcaatgggca 4920 

aagaccctaa agtacagaga ggcctgtaaa gaccttgaat tagcatgtga gaccattgag 4980 

atcacagctg ccccaaagtg taaagaaatg cagaattctc tcaataatga taaaaacctt 5040 

gtttctattg agactgtggt gccacctaag ctcttaagtg ataatttatg tagacaaact 5100 

gaaaatctca aaacatcaaa aagtatcttt ttgaaagtta aagtacatga aaatgtagaa 5160 

aaagaaacag caaaaagtcc tgcaacttgt tacacaaatc agtcccctta ttcagtcatt 5220 

gaaaattcag ccttagcttt ttacacaagt tgtagtagaa aaacttctgt gagtcagact 5280 

tcattacttg aagcaaaaaa atggcttaga gaaggaatat ttgatggtca accagaaaga 5340 

ataaatactg cagattatgt aggaaattat ttgtatgaaa ataattcaaa cagtactata 5400 

gctgaaaatg acaaaaatca tctctccgaa aaacaagata cttatttaag taacagtagc 5460 
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atgtctaaca gctattccta ccattctgat gaggtatata atgattcagg atatctctca 5520 

aaaaataaac ttgattctgg tattgagcca gtattgaaga atgttgaaga tcaaaaaaac 5580 

actagttttt ccaaagtaat atccaatgta aaagatgcaa atgcataccc acaaactgta 5640 

aatgaagata tttgcgttga ggaacttgtg actagctctt caccctgcaa aaataaaaat 5700 

gcagccatta aattgtccat atctaatagt aataattttg aggtagggcc acctgcattt 5760 

aggatagcca gtggtaaaat cgtttgtgtt tcacatgaaa caattaaaaa agtgaaagac 5820 

atatttacag acagtttcag taaagtaatt aaggaaaaca acgagaataa atcaaaaatt 5880 

tgccaaacga aaattatggc aggttgttac gaggcattgg atgattcaga ggatattctt 5940 

cataactctc tagataatga tgaatgtagc acgcattcac ataaggtttt tgctgacatt 6000 

cagagtgaag aaattttaca acataaccaa aatatgtctg gattggagaa agtttctaaa 6060 

atatcacctt gtgatgttag tttggaaact tcagatatat gtaaatgtag tatagggaag 6120 

cttcataagt cagtctcatc tgcaaatact tgtgggattt ttagcacagc aagtggaaaa 6180 

tctgtccagg tatcagatgc ttcattacaa aacgcaagac aagtgttttc tgaaatagaa 6240 

gatagtacca agcaagtctt ttccaaagta ttgtttaaaa gtaacgaaca ttcagaccag 6300 

ctcacaagag aagaaaatac tgctatacgt actccagaac atttaatatc ccaaaaaggc 6360 

ttttcatata atgtggtaaa ttcatctgct ttctctggat ttagtacagc aagtggaaag 6420 

caagtttcca ttttagaaag ttccttacac aaagttaagg gagtgttaga ggaatttgat 6480 

ttaatcagaa ctgagcatag tcttcactat tcacctacgt ctagacaaaa tgtatcaaaa 6540 

atacttcctc gtgttgataa gagaaaccca gagcactgtg taaactcaga aatggaaaaa 6600 

acctgcagta aagaatttaa attatcaaat aacttaaatg ttgaaggtgg ttcttcagaa 6660 

aataatcact ctattaaagt ttctccatat ctctctcaat ttcaacaaga caaacaacag 6720 

ttggtattag gaaccaaagt ctcacttgtt gagaacattc atgttttggg aaaagaacag 6780 

gcttcaccta aaaacgtaaa aatggaaatt ggtaaaactg aaactttttc tgatgttcct 6840 
gtgaaaacaa atatagaagt ttgttctact tactccaaag attcagaaaa ctactttgaa 6900 
acagaagcag tagaaattgc taaagctttt atggaagatg atgaactgac agattctaaa 6960 
ctgccaagtc atgccacaca ttctcttttt acatgtcccg aaaatgagga aatggttttg 7020 
tcaaattcaa gaattggaaa aagaagagga gagcccctta tcttagtggg agaaccctca 7080 
atcaaaagaa acttattaaa tgaatttgac aggataatag aaaatcaaga aaaatcctta 7140 
aaggcttcaa aaagcactcc agatggcaca ataaaagatc gaagattgtt tatgcatcat 7200 
gtttctttag agccgattac ctgtgtaccc tttcgcacaa ctaaggaacg tcaagagata 7260 
cagaatccaa attttaccgc acctggtcaa gaatttctgt ctaaatctca tttgtatgaa 7320 
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catctgactt tggaaaaatc ttcaagcaat ttagcagttt caggacatcc attttatcaa 
gtttctgcta caagaaatga aaaaatgaga cacttgatta ctacaggcag accaaccaaa 
gtctttgttc caccttttaa aactaaatca cattttcaca gagttgaaca gtgtgttagg 
aatattaact tggaggaaaa cagacaaaag caaaacattg atggacatgg ctctgatgat 
agtaaaaata agattaatga caatgagatt catcagttta acaaaaacaa ctccaatcaa 
gcagcagctg taactttcac aaagtgtgaa gaagaacctt tagatttaat tacaagtctt 
cagaatgcca gagatataca ggatatgcga attaagaaga aacaaaggca acgcgtct'tt 
ccacagccag gcagtctgta tcttgcaaaa acatccactc tgcctcgaat ctctctgaaa 
gcagcagtag gaggccaagt tccctctgcg tgttctcata aacagctgta tacgtatggc 
gt-ttctaaac attgcataaa aattaacagc aaaaatgcag agtcttttca gtttcacact 
gaagattatt ttggtaagga aag-tttatgg actggaaaag gaatacagtt ggctgatggt 
ggatggctca taccctccaa tgatggaaag gctggaaaag aagaatttta tagggctctg 
tgtgacactc caggtgtgga tccaaagctt atttctagaa tttgggttta taatcactat 
agatggatca tatggaaact ggcagctatg gaatgtgcct ttcctaagga atttgctaat 
agatgcctaa gcccagaaag ggtgcttctt caactaaaat acagatatga tacggaaatt 
gatagaagca gaagatcggc tataaaaaag ataatggaaa gggatgacac agctgcaaaa 
acacttgttc tctgtgtttc tgacataatt tcattgagcg caaatatatc tgaaacttct 
agcaataaaa ctagtagtgc agatacccaa aaagtggcca ttattgaact tacagatggg 
tggtatgctg ttaaggccca gttagatcct cccctcttag ctgtcttaaa gaatggcaga 
ctgacagt-kg gtcagaagat tattcttcat ggagcagaac tggtgggctc tcctgatgcc 
tgtacacctc ttgaagcccc agaatctctt atgttaaaga tttctgctaa cagtactcgg 
cctgctcgct ggtataccaa acttggattc tttcctgacc ctagaccttt tcctctgccc 
ttatcatcgc ttttcagtga tggaggaaat gttggttgtg ttgatgtaat tattcaaaga 
gcatacccta tacagtggat ggagaagaca tcatctggat tatacatatt tcgcaatgaa 
agagaggaag aaaaggaagc agcaaaatat gtggaggccc aacaaaagag actagaagcc 
ttattcacta aaattcagga ggaatttgaa gaacatgaag aaaacacaac aaaaccatat 
ttaccatcac gtgcactaac aagacagcaa gttcgtgctt tgcaagatgg tgcagagctt 
tatgaagcag tgaagaatgc agcagaccca gcttaccttg agggttattt cagtgaagag 
cagttaagag ccttgaataa tcacaggcaa atgttgaatg ataagaaaca agctcagatc 
cagttggaaa ttaggaaggc catggaatct gctgaacaaa aggaacaagg tttatcaagg 
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gatgtcacaa ccgtgtggaa gttgcgtatt gtaagctatt caaaaaaaga aaaagattca 9180 

gttatactga gtatttggcg tccatcatca gatttatatt ctctgttaac agaaggaaag 9240 

agatacagaa tttatcatct tgcaacttca aaatctaaaa gtaaatctga aagagctaac 9300 

atacagttag cagcgacaaa aaaaactcag tatcaacaac taccggtttc agatgaaatt • 9360 

ttatttcaga tttaccagcc acgggagccc cttcacttca gcaaattttt agatccagac 9420 

tttcagccat cttgttctga ggtggaccta ataggatttg tcgtttctgt tgtgaaaaaa 9480 

acaggacttg cccctttcgt ctatttgtca gacgaatgtt acaatttact ggcaataaag 9540 

ttttggatag accttaatga ggacattatt aagcctcata tgttaattgc tgcaagcaac 9600 

ctccagtggc gaccagaatc caaatcaggc cttcttactt tatttgctgg agatttttct 9660 

gtgttttctg ctagtccaaa agagggccac tttcaagaga cattcaacaa aatgaaaaat 9720 

actgttgaga atattgacat actttgcaat gaagcagaaa acaagcttat gcatatactg 9780 

catgcaaatg atcccaagtg gtccacccca actaaagact gtacttcagg gccgtacact 9840 

gctcaaatca ttcctggtac aggaaacaag cttctgatgt cttctcctaa ttgtgagata 9900 

tattatcaaa gtcctttatc actttgtatg gccaaaagga agtctgtttc cacacctgtc 9960 

tcagcccaga tgacttcaaa gtcttgtaaa ggggagaaag agattgatga ccaaaagaac 10020 

tgcaaaaaga gaagagcctt ggatttcttg agtagactgc ctttacctcc acctgttagt 10080 

cccatttgta catttgtttc tccggctgca cagaaggcat ttcagccacc aaggagttgt 10140 

ggcaccaaat acgaaacacc cataaagaaa aaagaactga attctcctca gatgactcca 10200 

tttaaaaaat tcaatgaaat ttctcttttg gaaagtaatt caatagctga cgaagaactt 10260 

gcattgataa atacccaagc tcttttgtct ggttcaacag gagaaaaaca atttatatct 10320 

gtcagtgaat ccactaggac tgctcccacc agttcagaag attatctcag actgaaacga 10380 

cgttgtacta catctctgat caaagaacag gagagttccc aggccagtac ggaagaatgt 10440 

gagaaaaata agcaggacac aattacaact aaaaaatata tctaagcatt tgcaaaggcg 10500 

acaataaatt attgacgctt aacctttcca gtttataaga ctggaatata atttcaaacc 10560 

acacattagt acttatgttg cacaatgaga aaagaaatta gtttcaaatt tacctcagcg 10620 

tttgtgtatc gggcaaaaat cgttttgccc gattccgtat tggtatactt ttgcttcagt 10680 

tgcatatctt aaaactaaat gtaatttatt aactaatcaa gaaaaacatc tttggctgag 10740 

ctcggtggct catgcctgta atcccaacac tttgagaagc tgaggtggga ggagtgcttg 10800 

aggccaggag ttcaagacca gcctgggcaa catagggaga cccccatctt tacgaagaaa 10860 

aaaaaaaagg ggaaaagaaa atcttttaaa tctttggatt tgatcactac aagtattatt 10920 

ttacaatcaa caaaatggtc atccaaactc aaacttgaga aaatatcttg ctttcaaatt 10980 
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gacacta 



10987 



<210> 23 
<211> 3418 
<212> PRT 

<213> human BRCA2 protein 
<400> 23 

Met Pro lie Gly Ser Lys Glu Arg Pro Thr Phe Phe Glu lie Phe Lys 
15 10 15 

Thr Arg Cys Asn Lys Ala Asp Leu Gly Pro lie Ser Leu Asn Trp Phe 
20 25 30 

Glu Glu Leu Ser Ser Glu Ala Pro Pro Tyr Asn Ser Glu Pro Ala Glu 
35 40 45 

Glu Ser Glu His Lys Asn Asn Asn Tyr Glu Pro Asn Leu Phe Lys Thr 
50 55 60 

Pro Gin Arg Lys Pro Ser Tyr Asn Gin Leu Ala Ser Thr Pro lie lie 
65 70 75 80 

Phe Lys Glu Gin Gly Leu Thr Leu Pro Leu Tyr Gin Ser Pro Val Lys 
85 90 95 

Glu Leu Asp Lys Phe Lys Leu Asp Leu Gly Arg Asn Val Pro Asn Ser 
100 105 110 

Arg His Lys Ser Leu Arg Thr Val Lys Thr Lys Met Asp Gin Ala Asp 
115 120 125 

Asp Val Ser Cys Pro Leu Leu Asn Ser Cys Leu Ser Glu Ser Pro Val 
130 135 140 

Val Leu Gin Cys Thr His Val Thr Pro Gin Arg Asp Lys Ser Val Val 
145 150 155 160 

Cys Gly Ser Leu Phe His Thr Pro Lys Phe Val Lys Gly Arg Gin Thr 
165 170 175 



Pro Lys His He Ser Glu Ser Leu Gly Ala Glu Val Asp Pro Asp Met 
180 185 190 



Ser Trp Ser Ser Ser Leu Ala Thr Pro Pro Thr Leu Ser Ser Thr Val 
195 200 205 
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Leu lie Val Arg Asn Glu Glu Ala Ser Glu Thr Val Phe Pro His Asp 
210 215 220 

Thr Thr Ala Asn Val Lys Ser Tyr Phe Ser Asn His Asp Glu Ser Leu 
225 230 235 240 

Lys Lys Asn Asp Arg Phe lie Ala Ser Val Thr Asp Ser Glu Asn Thr 
245 250 255 

Asn Gin Arg Glu Ala Ala Ser His Gly Phe Gly Lys Thr Ser Gly Asn 
260 265 270 

Ser Phe Lys Val Asn Ser Cys Lys Asp His lie Gly Lys Ser Met Pro 
275 280 285 

Asn Val Leu Glu Asp Glu Val Tyr Glu Thr Val Val Asp Thr Ser Glu 
290 295 300 

Glu Asp Ser Phe Ser Leu Cys Phe Ser Lys Cys Arg Thr Lys Asn Leu 
305 310 315 320 

Gin Lys Val Arg Thr Ser Lys Thr Arg Lys Lys lie Phe His Glu Ala 
325 330 335 

Asn Ala Asp Glu Cys Glu Lys Ser Lys Asn Gin Val Lys Glu Lys Tyr 
340 345 350 

Ser Phe Val Ser Glu Val Glu Pro Asn Asp Thr Asp Pro Leu Asp Ser 
355 360 365 

Asn Val Ala His Gin Lys Pro Phe Glu Ser Gly Ser Asp Lys lie Ser 
370 375 380 

Lys Glu Val Val Pro Ser Leu Ala Cys Glu Trp Ser Gin Leu Thr Leu 
385 390 395 400 

Ser Gly Leu Asn Gly Ala Gin Met Glu Lys He Pro Leu Leu His He 
405 410 415 

Ser Ser Cys Asp Gin Asn He Ser Glu Lys Asp Leu Leu Asp Thr Glu 
420 425 430 



Asn Lys Arg Lys Lys Asp Phe Leu Thr Ser Glu Asn Ser Leu Pro Arg 
435 440 445 
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lie Ser Ser Leu Pro Lys Ser Glu Lys Pro Leu Asn Glu Glu Thr Val 
450 455 460 

Val Asn Lys Arg Asp Glu Glu Gin His Leu Glu Ser His Thr Asp Cys 
465 470 475 480 

lie Leu Ala Val Lys Gin Ala lie Ser Gly Thr Ser Pro Val Ala Ser 
485 490 495 

Ser Phe Gin Gly lie Lys Lys Ser lie Phe Arg lie Arg Glu Ser Pro 
500 505 510 

Lys Glu Thr Phe Asn Ala Ser Phe Ser Gly His Met Thr Asp Pro Asn 
515 520 525 

Phe Lys Lys Glu Thr Glu Ala Ser Glu Ser Gly Leu Glu lie His Thr 
530 535 540 

Val Cys Ser Gin Lys Glu Asp Ser Leu Cys Pro Asn Leu He Asp Asn 
545 550 555 560 

Gly Ser Trp Pro Ala Thr Thr Thr Gin Asn Ser Val Ala Leu Lys Asn 
565 570 575 

Ala Gly Leu He Ser Thr Leu Lys Lys Lys Thr Asn Lys Phe He Tyr 
580 585 590 

Ala He His Asp Glu Thr Phe Tyr Lys Gly Lys Lys He Pro Lys Asp 
595 600 605 

Gin Lys Ser Glu Leu He Asn Cys Ser Ala Gin Phe Glu Ala Asn Ala 
610 615 620 

Phe Glu Ala Pro Leu Thr Phe Ala Asn Ala Asp Ser Gly Leu Leu His 
625 630 635 640 

Ser Ser Val Lys Arg Ser Cys Ser Gin Asn Asp Ser Glu Glu Pro Thr 
645 650 655 

Leu Ser Leu Thr Ser Ser Phe Gly Thr He Leu Arg Lys Cys Ser Arg 
660 665 670 

Asn Glu Thr Cys Ser Asn Asn Thr Val He Ser Gin Asp Leu Asp Tyr 
675 680 685 
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Lys Glu Ala Lys Cys Asn Lys Glu Lys Leu Gin Leu Phe lie Thr Pro 
690 695 700 



Glu Ala Asp Ser Leu Ser Cys Leu Gin Glu Gly Gin Cys Glu Asn Asp 
705 710 715 720 



Pro Lys Ser Lys Lys Val Ser Asp lie Lys Glu Glu Val Leu Ala Ala 
725 730 735 



Ala Cys His Pro Val Gin His Ser Lys Val Glu Tyr Ser Asp Thr Asp 
740 745 750 



Phe Gin Ser Gin Lys Ser Leu Leu Tyr Asp His Glu Asn Ala Ser Thr 
755 760 765 



Leu lie Leu Thr Pro Thr Ser Lys Asp Val Leu Ser Asn Leu Val Met 
770 775 780 



lie Ser Arg Gly Lys Glu Ser Tyr Lys Met Ser Asp Lys Leu Lys Gly 
785 790 795 800 



Asn Asn Tyr Glu Ser Asp Val Glu Leu Thr Lys Asn He Pro Met Glu 
805 810 815 



Lys Asn Gin Asp Val Cys Ala Leu Asn Glu Asn Tyr Lys Asn Val Glu 
820 825 830 

Leu Leu Pro Pro Glu Lys Tyr Met Arg Val Ala Ser Pro Ser Arg Lys 
835 840 845 



Val Gin Phe Asn Gin Asn Thr Asn Leu Arg Val He Gin Lys Asn Gin 
850 855 860 

Glu Glu Thr Thr Ser He Ser Lys He Thr Val Asn Pro Asp Ser Glu 
865 870 875 880 



Glu Leu Phe Ser Asp Asn Glu Asn Asn Phe Val Phe Gin Val Ala Asn 
885 890 895 



Glu Arg Asn Asn Leu Ala Leu Gly Asn Thr Lys Glu Leu His Glu Thr 
900 905 910 

Asp Leu Thr Cys Val Asn Glu Pro He Phe Lys Asn Ser Thr Met Val 
915 920 925 



Leu Tyr Gly Asp Thr Gly Asp Lys Gin Ala Thr Gin Val Ser He Lys 
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930 935 940 



Lys Asp Leu Val Tyr Val Leu Ala Glu Glu Asn Lys Asn Ser Val Lys 
945 950 955 960 



Gin His He Lys Met Thr Leu Gly Gin Asp Leu Lys Ser Asp He Ser 
965 970 975 



Leu Asn He Asp Lys He Pro Glu Lys Asn Asn Asp Tyr Met Asn Lys 
980 985 990 

Trp Ala Gly Leu Leu Gly Pro He Ser Asn His Ser Phe Gly Gly Ser 
995 1000 1005 

Phe Arg Thr Ala Ser Asn Lys Glu He Lys Leu Ser Glu His Asn 
1010 1015 1020 



He Lys Lys Ser Lys Met Phe Phe Lys Asp He Glu Glu Gin Tyr 
1025 1030 1035 



Pro Thr Ser Leu Ala Cys Val Glu He Val Asn Thr Leu Ala Leu 
1040 1045 1050 



Asp Asn Gin Lys Lys Leu Ser Lys Pro Gin Ser He Asn Thr Val 
1055 1060 1065 



Ser Ala His Leu Gin Ser Ser Val Val Val Ser Asp Cys Lys Asn 
1070 1075 1080 



Ser His He Thr Pro Gin Met Leu Phe Ser Lys Gin Asp Phe Asn 
1085 1090 1095 



Ser Asn His Asn Leu Thr Pro Ser Gin Lys Ala Glu He Thr Glu 
1100 1105 1110 



Leu Ser Thr He Leu Glu Glu Ser Gly Ser Gin Phe Glu Phe Thr 
1115 1120 1125 



Gin Phe Arg Lys Pro Ser Tyr He Leu Gin Lys Ser Thr Phe Glu 
1130 1135 1140 



Val Pro Glu Asn Gin Met Thr He Leu Lys Thr Thr Ser Glu Glu 
1145 1150 1155 



Cys Arg Asp Ala Asp Leu His Val He Met Asn Ala Pro Ser He 
1160 1165 1170 
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Gly Gin Val Asp Ser Ser Lys Gin Phe Glu Gly Thr Val Glu lie 
1175 1180 1185 



Lys Arg Lys Phe Ala Gly Leu Leu Lys Asn Asp Cys Asn Lys Ser 
1190 1195 1200 

Ala Ser Gly Tyr Leu Thr Asp Glu Asn Glu Val Gly Phe Arg Gly 
1205 1210 1215 

Phe Tyr Ser Ala His Gly Thr Lys Leu Asn Val Ser Thr Glu Ala 
1220 1225 1230 

Leu Gin Lys Ala Val Lys Leu Phe Ser Asp lie Glu Asn lie Ser 
1235 1240 1245 

Glu Glu Thr Ser Ala Glu Val His Pro lie Ser Leu Ser Ser Ser 
1250 1255 1260 

Lys Cys His Asp Ser Val Val Ser Met Phe Lys He Glu Asn His 
1265 1270 1275 

Asn Asp Lys Thr Val Ser Glu Lys Asn Asn Lys Cys Gin Leu He 
1280 1285 1290 

Leu Gin Asn Asn He Glu Met Thr Thr Gly Thr Phe Val Glu Glu 
1295 1300 1305 

He Thr Glu Asn Tyr Lys Arg Asn Thr Glu Asn Glu Asp Asn Lys 
1310 1315 1320 

Tyr Thr Ala Ala Ser Arg Asn Ser His Asn Leu Glu Phe Asp Gly 
1325 1330 1335 

Ser Asp Ser Ser Lys Asn Asp Thr Val Cys He His Lys Asp Glu 
1340 1345 1350 

Thr Asp Leu Leu Phe Thr Asp Gin His Asn He Cys Leu Lys Leu 
1355 1360 1365 

Ser Gly Gin Phe Met Lys Glu Gly Asn Thr Gin He Lys Glu Asp 
1370 1375 1380 

Leu Ser Asp Leu Thr Phe Leu Glu Val Ala Lys Ala Gin Glu Ala 
1385 1390 1395 
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Cys His Gly Asn Thr Ser Asn Lys Glu Gin Leu Thr Ala Thr Lys 
1400 1405 1410 

Thr Glu Gin Asn He Lys Asp Phe Glu Thr Ser Asp Thr Phe Phe 
1415 1420 1425 

Gin Thr Ala Ser Gly Lys Asn He Ser Val Ala Lys Glu Ser Phe 
1430 1435 1440 



Asn Lys He Val Asn Phe Phe Asp Gin Lys Pro Glu Glu Leu His 

1445 1450 1455 

Asn Phe Ser Leu Asn Ser Glu Leu His Ser Asp He Arg Lys Asn 

1460 1465 1470 



Lys Met Asp He Leu Ser Tyr Glu Glu Thr Asp He Val Lys His 
1475 1480 1485 

Lys He Leu Lys Glu Ser Val Pro Val Gly Thr Gly Asn Gin Leu 
1490 1495 1500 

Val Thr Phe Gin Gly Gin Pro Glu Arg Asp Glu Lys He Lys Glu 
1505 1510 1515 

Pro Thr Leu Leu Gly Phe His Thr Ala Ser Gly Lys Lys Val Lys 
1520 1525 1530 

He Ala Lys Glu Ser Leu Asp Lys Val Lys Asn Leu Phe Asp Glu 
1535 1540 1545 

Lys Glu Gin Gly Thr Ser Glu He Thr Ser Phe Ser His Gin Trp 
1550 1555 1560 

Ala Lys Thr Leu Lys Tyr Arg Glu Ala Cys Lys Asp Leu Glu Leu 
1565 1570 1575 

Ala Cys Glu Thr He Glu He Thr Ala Ala Pro Lys Cys Lys Glu 
1580 1585 1590 

Met Gin Asn Ser Leu Asn Asn Asp Lys Asn Leu Val Ser He Glu 
1595 1600 1605 

Thr Val Val Pro Pro Lys Leu Leu Ser Asp Asn Leu Cys Arg Gin 
1610 1615 1620 
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Thr Glu Asn Leu Lys Thr Ser Lys Ser lie Phe Leu Lys Val Lys 
1625 1630 1635 



Val His Glu Asn Val Glu Lys Glu Thr Ala Lys Ser Pro Ala Thr 
1640 1645 1650 



Cys Tyr Thr Asn Gin Ser Pro Tyr Ser Val lie Glu Asn Ser Ala 
1655 1660 1665 



Leu Ala Phe Tyr Thr Ser Cys Ser Arg Lys Thr Ser Val Ser Gin 
1670 1675 1680 

Thr Ser Leu Leu Glu Ala Lys Lys Trp Leu Arg Glu Gly lie Phe 
1685 1690 1695 



Asp Gly Gin Pro Glu Arg lie Asn Thr Ala Asp Tyr Val Gly Asn 
1700 1705 1710 



Tyr Leu Tyr Glu Asn Asn Ser Asn Ser Thr lie Ala Glu Asn Asp 
1715 1720 1725 



Lys Asn His Leu Ser Glu Lys Gin Asp Thr Tyr Leu Ser Asn Ser 
1730 1735 1740 



Ser Met Ser Asn Ser Tyr Ser Tyr His Ser Asp Glu Val Tyr Asn 
1745 1750 1755 



Asp Ser Gly Tyr Leu Ser Lys Asn Lys Leu Asp Ser Gly lie Glu 
1760 1765 1770 



Pro Val Leu Lys Asn Val Glu Asp Gin Lys Asn Thr Ser Phe Ser 
1775 1780 1785 

Lys Val lie Ser Asn Val Lys Asp Ala Asn Ala Tyr Pro Gin Thr 
1790 1795 1800 



Val Asn Glu Asp lie Cys Val Glu Glu Leu Val Thr Ser Ser Ser 
1805 1810 1815 



Pro Cys Lys Asn Lys Asn Ala Ala lie Lys Leu Ser lie Ser Asn 
1820 1825 1830 



Ser Asn Asn Phe Glu Val Gly Pro Pro Ala Phe Arg lie Ala Ser 
1835 1840 1845 



Gly Lys He Val Cys Val Ser His Glu Thr He Lys Lys Val Lys 
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1850 1855 1860 



Asp lie Phe Thr Asp Ser Phe Ser Lys Val lie Lys Glu Asn Asn 
1865 1870 1875 

Glu Asn Lys Ser Lys lie Cys Gin Thr Lys lie Met Ala Gly Cys 
1880 1885 1890 

Tyr Glu Ala Leu Asp Asp Ser Glu Asp lie Leu His Asn Ser Leu 
1895 1900 1905 



Asp Asn Asp Glu Cys Ser Thr His Ser His Lys Val Phe Ala Asp 
1910 1915 1920 



lie Gin Ser Glu Glu lie Leu Gin His Asn Gin Asn Met Ser Gly 
1925 1930 1935 

Leu Glu Lys Val Ser Lys lie Ser Pro Cys Asp Val Ser Leu Glu 
1940 1945 1950 



Thr Ser Asp He Cys Lys Cys Ser He Gly Lys Leu His Lys Ser 
1955 1960 1965 

Val Ser Ser Ala Asn Thr Cys Gly He Phe Ser Thr Ala Ser Gly 
1970 1975 1980 



Lys Ser Val Gin Val Ser Asp Ala Ser Leu Gin Asn Ala Arg Gin 
1985 1990 1995 

Val Phe Ser Glu He Glu Asp Ser Thr Lys Gin Val Phe Ser Lys 
2000 2005 2010 

Val Leu Phe Lys Ser Asn Glu His Ser Asp Gin Leu Thr Arg Glu 
2015 2020 2025 

Glu Asn Thr Ala He Arg Thr Pro Glu His Leu He Ser Gin Lys 
2030 2035 2040 

Gly Phe Ser Tyr Asn Val Val Asn Ser Ser Ala Phe Ser Gly Phe 
2045 2050 2055 

Ser Thr Ala Ser Gly Lys Gin Val Ser He Leu Glu Ser Ser Leu 
2060 2065 2070 

His Lys Val Lys Gly Val Leu Glu Glu Phe Asp Leu He 2^g Thr 
2075 2080 2085 
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Glu His Ser Leu His Tyr Ser Pro Thr Ser Arg Gin Asn Val Ser 
2090 2095 2100 



Lys lie Leu Pro Arg Val Asp Lys Arg Asn Pro Glu His Cys Val 
2105 2110 2115 



Asn Ser Glu Met Glu Lys Thr Cys Ser Lys Glu Phe Lys Leu Ser 
2120 2125 2130 



Asn Asn Leu Asn Val Glu Gly Gly Ser Ser Glu Asn Asn His Ser 
2135 2140 2145 



lie Lys Val Ser Pro Tyr Leu Ser Gin Phe Gin Gin Asp Lys Gin 
2150 2155 2160 



Gin Leu Val Leu Gly Thr Lys Val Ser Leu Val Glu Asn lie His 
2165 2170 2175 



Val Leu Gly Lys Glu Gin Ala Ser Pro Lys Asn Val Lys Met Glu 
2180 2185 . 2190 



lie Gly Lys Thr Glu Thr Phe Ser Asp Val Pro Val Lys Thr Asn 
2195 2200 2205 



He Glu Val Cys Ser Thr Tyr Ser Lys Asp Ser Glu Asn Tyr Phe 
2210 2215 2220 



Glu Thr Glu Ala Val Glu He Ala Lys Ala Phe Met Glu Asp Asp 
2225 2230 2235 



Glu Leu Thr Asp Ser Lys Leu Pro Ser His Ala Thr His Ser Leu 
2240 2245 2250 



Phe Thr Cys Pro Glu Asn Glu Glu Met Val Leu Ser Asn Ser Arg 
2255 2260 2265 



He Gly Lys Arg Arg Gly Glu Pro Leu He Leu Val Gly Glu Pro 
2270 2275 2280 



Ser He Lys Arg Asn Leu Leu Asn Glu Phe Asp Arg He He Glu 
2285 2290 2295 



Asn Gin Glu Lys Ser Leu Lys Ala Ser Lys Ser Thr Pro Asp Gly 
2300 2305 2310 
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Thr lie Lys Asp Arg Arg Leu Phe Met His His Val Ser Leu Glu 
2315 2320 2325 



Pro lie Thr Cys Val Pro Phe Arg Thr Thr Lys Glu Arg Gin Glu 
2330 2335 2340 



lie Gin Asn Pro Asn Phe Thr Ala Pro Gly Gin Glu Phe Leu Ser 
2345 2350 2355 



Lys Ser His Leu Tyr Glu His Leu Thr Leu Glu Lys Ser Ser Ser 
2360 2365 2370 



Asn Leu Ala Val Ser Gly His Pro Phe Tyr Gin Val Ser Ala Thr 
2375 2380 2385 



Arg Asn Glu Lys Met Arg His Leu lie Thr Thr Gly Arg Pro Thr 
2390 2395 2400 



Lys Val Phe Val Pro Pro Phe Lys Thr Lys Ser His Phe His Arg 
2405 2410 2415 



Val Glu Gin Cys Val Arg Asn lie Asn Leu Glu Glu Asn Arg Gin 
2420 2425 2430 



Lys Gin Asn lie Asp Gly His Gly Ser Asp Asp Ser Lys Asn Lys 
2435 2440 2445 



lie Asn Asp Asn Glu He His Gin Phe Asn Lys Asn Asn Ser Asn 
2450 2455 2460 

Gin Ala Ala Ala Val Thr Phe Thr Lys Cys Glu Glu Glu Pro Leu 
2465 2470 2475 



Asp Leu He Thr Ser Leu Gin Asn Ala Arg Asp He Gin Asp Met 
2480 2485 2490 



Arg He Lys Lys Lys Gin Arg Gin Arg Val Phe Pro Gin Pro Gly 
2495 2500 2505 



Ser Leu Tyr Leu Ala Lys Thr Ser Thr Leu Pro Arg He Ser Leu 
2510 2515 2520 



Lys Ala Ala Val Gly Gly Gin Val Pro Ser Ala Cys Ser His Lys 
2525 2530 2535 
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Gin Leu Tyr Thr Tyr Gly Val Ser Lys His Cys lie Lys He Asn 
2540 2545 2550 



Ser Lys Asn Ala Glu Ser Phe Gin Phe His Thr Glu Asp Tyr Phe 
2555 2560 2565 



Gly Lys Glu Ser Leu Trp Thr Gly Lys Gly He Gin Leu Ala Asp 
2570 2575 2580 



Gly Gly Trp Leu He Pro Ser Asn Asp Gly Lys Ala Gly Lys Glu 
2585 2590 2595 



Glu Phe Tyr Arg Ala Leu Cys Asp Thr Pro Gly Val Asp Pro Lys 
2600 2605 2610 



Leu He Ser Arg He Trp Val Tyr Asn His Tyr Arg Trp He He 
2615 2620 2625 



Trp Lys Leu Ala Ala Met Glu Cys Ala Phe Pro Lys Glu Phe Ala 
2630 2635 2640 



Asn Arg Cys Leu Ser Pro Glu Arg Val Leu Leu Gin Leu Lys Tyr 
2645 2650 2655 



Arg Tyr Asp Thr Glu He Asp Arg Ser Arg Arg Ser Ala He Lys 
2660 2665 2670 

Lys He Met Glu Arg Asp Asp Thr Ala Ala Lys Thr Leu Val Leu 
2675 2680 2685 



Cys Val Ser Asp He He Ser Leu Ser Ala Asn He Ser Glu Thr 
2690 2695 2700 



Ser Ser Asn Lys Thr Ser Ser Ala Asp Thr Gin Lys Val Ala He 
2705 2710 2715 



He Glu Leu Thr Asp Gly Trp Tyr Ala Val Lys Ala Gin Leu Asp 
2720 2725 2730 



Pro Pro Leu Leu Ala Val Leu Lys Asn Gly Arg Leu Thr Val Gly 

2735 2740 2745 

Gin Lys He He Leu His Gly Ala Glu Leu Val Gly Ser Pro Asp 

2750 2755 2760 



Ala Cys Thr Pro Leu Glu Ala Pro Glu Ser Leu Met Leu Lys He 
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2765 2770 2775 



Ser Ala Asn Ser Thr Arg Pro Ala Arg Trp Tyr Thr Lys Leu Gly 
2780 2785 2790 



Phe Phe Pro Asp Pro Arg Pro Phe Pro Leu Pro Leu Ser Ser Leu 
2795 2800 2805 



Phe Ser Asp Gly Gly Asn Val Gly Cys Val Asp Val He He Gin 
2810 2815 2820 



Arg Ala Tyr Pro He Gin Trp Met Glu Lys Thr Ser Ser Gly Leu 
2825 2830 2835 



Tyr He Phe Arg Asn Glu Arg Glu Glu Glu Lys Glu Ala Ala Lys 
2840 2845 2850 



Tyr Val Glu Ala Gin Gin Lys Arg Leu Glu Ala Leu Phe Thr Lys 
2855 2860 2865 

He Gin Glu Glu Phe Glu Glu His Glu Glu Asn Thr Thr Lys Pro 
2870 2875 2880 



Tyr Leu Pro Ser Arg Ala Leu Thr Arg Gin Gin Val Arg Ala Leu 
2885 2890 2895 

Gin Asp Gly Ala Glu Leu Tyr Glu Ala Val Lys Asn Ala Ala Asp 
2900 2905 2910 



Pro Ala Tyr Leu Glu Gly Tyr Phe Ser Glu Glu Gin Leu Arg Ala 
2915 2920 2925 

Leu Asn Asn His Arg Gin Met Leu Asn Asp Lys Lys Gin Ala Gin 
2930 2935 2940 

He Gin Leu Glu He Arg Lys Ala Met Glu Ser Ala Glu Gin Lys 
2945 2950 2955 

Glu Gin Gly Leu Ser Arg Asp Val Thr Thr Val Trp Lys Leu Arg 
2960 2965 2970 

He Val Ser Tyr Ser Lys Lys Glu Lys Asp Ser Val He Leu Ser 
2975 2980 2985 



He Trp Arg Pro Ser Ser Asp Leu Tyr Ser Leu Leu Thr Glu Gly 
2990 2995 3000 
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Lys Arg Tyr Arg lie Tyr His Leu Ala Thr Ser Lys Ser Lys Ser 
3005 3010 3015 



Lys Ser Glu Arg Ala Asn He Gin Leu Ala Ala Thf Lys Lys Thr 
3020 3025 3030 

Gin Tyr Gin Gin Leu Pro Val Ser Asp Glu He Leu Phe Gin He 
3035 3040 3045 



Tyr Gin Pro Arg Glu Pro Leu His Phe Ser Lys Phe Leu Asp Pro 
3050 3055 3060 



Asp Phe Gin Pro Ser Cys Ser Glu Val Asp Leu He Gly Phe Val 
3065 3070 3075 



Val Ser Val Val Lys Lys Thr Gly Leu Ala Pro Phe Val Tyr Leu 
3080 3085 3090 

Ser Asp Glu Cys Tyr Asn Leu Leu Ala He Lys Phe Trp He Asp 
3095 3100 3105 

Leu Asn Glu Asp He He Lys Pro His Met Leu He Ala Ala Ser 
3110 3115 3120 

Asn Leu Gin Trp Arg Pro Glu Ser Lys Ser Gly Leu Leu Thr Leu 
3125 3130 3135 

Phe Ala Gly Asp Phe Ser Val Phe Ser Ala Ser Pro Lys Glu Gly 
3140 3145 3150 

His Phe Gin Glu Thr Phe Asn Lys Met Lys Asn Thr Val Glu Asn 
3155 3160 3165 

He Asp He Leu Cys Asn Glu Ala Glu Asn Lys Leu Met His He 
3170 3175 3180 

Leu His Ala Asn Asp Pro Lys Trp Ser Thr Pro Thr Lys Asp Cys 
3185 3190 3195 

Thr Ser Gly Pro Tyr Thr Ala Gin He He Pro Gly Thr Gly Asn 
3200 3205 3210 



Lys Leu Leu Met Ser Ser Pro Asn Cys Glu He Tyr Tyr Gin Ser 
3215 3220 3225 
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Pro Leu Ser Leu Cys Met Ala Lys Arg Lys Ser Val Ser Thr Pro 
3230 3235 3240 



Val Ser Ala Gin Met Thr Ser Lys Ser Cys Lys Gly Glu Lys Glu 
3245 3250 3255 



lie Asp Asp Gin Lys Asn Cys Lys Lys Arg Arg Ala Leu Asp Phe 
3260 3265 3270 



Leu Ser Arg Leu Pro Leu Pro Pro Pro Val Ser Pro lie Cys Thr 
3275 3280 3285 



Phe Val Ser Pro Ala Ala Gin Lys Ala Phe Gin Pro Pro Arg Ser 
3290 3295 3300 



Cys Gly Thr Lys Tyr Glu Thr Pro lie Lys Lys Lys Glu Leu Asn 
3305 3310 3315 



Ser Pro Gin Met Thr Pro Phe Lys Lys Phe Asn Glu lie Ser Leu 
3320 3325 3330 



Leu Glu Ser Asn Ser He Ala Asp Glu Glu Leu Ala Leu He Asn 
3335 3340 3345 



Thr Gin Ala Leu Leu Ser Gly Ser Thr Gly Glu Lys Gin Phe He 
3350 3355 3360 



Ser Val Ser Glu Ser Thr Arg Thr Ala Pro Thr Ser Ser Glu Asp 
3365 3370 3375 



Tyr Leu Arg Leu Lys Arg Arg Cys Thr Thr Ser Leu He Lys Glu 
3380 3385 3390 



Gin Glu Ser Ser Gin Ala Ser Thr Glu Glu Cys Glu Lys Asn Lys 
3395 3400 3405 



Gin Asp Thr He Thr Thr Lys Lys Tyr He 
3410 3415 



<210> 24 

<211> 21 

<212> DNA 

<213> 586F18b microsatellite primer 1 



<400> 24 

gctagggaac caaactgcca g 



21 
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<210> 25 
<211> 26 
<212> DNA 

<213> 586F18b iciicrosatellite primer 2 
<400> 25 

tgcaaaataa caatagcttt gcttag 26 



<210> 26 

<211> 25 

<212> DNA 

<213> primer EDD 407F 



<210> 27 
<211> 29 
<212> DNA 

<213> primer EDD-490R 
<400> 27 

cagcaaaaag ataaatcaca gtgtaaatt 29 



<210> 28 

<211> 27 

<212> DNA 

<213> primer EDD-433T 
<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> modified by attachment of FAM dye 



<220> 

<221> misc_feature 

<222> (27).. (27) 

<223> modified by attachment of TAMRA dye 



<210> 29 
<211> 24 
<212> DNA 

<213> EDD forward primer 
<400> 29 

ttaggctttt ggtaaatggc tgcg 24 



<400> 26 

gctagtcacc aacttctggg tctaa 



25 



<400> 28 

cccagccaaa gatgacagca gaacaac 



27 



<210> 30 
<211> 24 
<212> DNA 
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<213> EDD reverse primer 



<400> 30 

tgagggcata ggctggaatc cttc 



24 



<210> 31 
<211> 22 
<212> DNA 

<213> Carbonic anhydrase II forward primer 
<400> 31 

ccacccctcc tcttctggaa tg 22 



<210> 32 

<211> 25 

<212> DNA 

<213> Carbonic anhydrase II reverse primer 



<210> 33 
<211> 23 
<212> DNA 

<213> p53 ribonucleotide reductase (p53R2) forward primer 
<400> 33 

gtgactttgc ttgcctgatg ttc 23 



<210> 34 

<211> 23 

<212> DNA 

<213> p53 ribonucleotide reductase (p53R2) reverse primer 



<210> 35 
<211> 20 
<212> DNA 

<213> GAPDH forward primer 
<400> 35 

gacatcaaga aggtggtgaa 20 



<210> 36 

<211> 20 

<212> DNA 

<213> GAPDH reverse primer 



<400> 32 

gctttgattt gcctgttctt cagtg 



25 



<400> 34 

tctgtggttt ctgccataac tgc 



23 



<400> 36 



tgtcatacca ggaaatgagc 



20 



<210> 37 
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<211> 25 
<212> DNA 

<213> EDD forward primer 



<400> 37 

cattgctgac cctatccctg tgttg 



25 



<210> 38 
<211> 24 
<212> DNA 

<213> EDD reverse primer 
<400> 38 

tagcccgtga aatcctccca tctc 24 



<210> 39 

<211> 24 

<212> DNA 

<213> carbonic anhydrase II forward primer 



<210> 40 
<211> 24 
<212> DNA 

<213> p53R2 forward primer 
<400> 40 

tgtcagcctt gagtacctcc aggg 24 

<210> 41 
<211> 18 
<212> DNA 

<213> beclin fojrward primer 
<400> 41 

taggtttggg gtgagtgg 18 



<210> 42 
<211> 18 
<212> DNA 

<213> reverse primer 
<400> 42 

agtctgtggg cagcaagg 18 

<210> 43 
<211> 20 
<212> PRT 

<213> synthetic bipartite nuclear localization sequence <NLS) from amino acid 
residues 1222 to 1241 of EDD 



<400> 39 

acccgcctca tgcctcagcc ttac 



24 



<400> 43 
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Lys Leu Lys Arg Thr Ser Pro Thr Ala Tyr Cys Asp Cys Trp Glu Lys 
15 10 15 



Cys Lys Cys Lys 
20 



<210> 44 
<211> 16 
<212> PRT 

<213> synthetic bipartite nuclear localization seq[uence (NLS) from aiaino acid 
residues 502 to 517 of EDD 

<400> 44 

Arg Lys Lys Met Leu Glu Lys Ala Arg Ala Lys Asn Lys Lys Pro Lys 
15 10 15 



<210> 45 
<211> 6 
<212> PRT 

<213> synthetic monopartite nuclear localization sequence (NLS) from amino 
acid residues 630 to 635 of EDD 

<400> 45 

Pro Tyr Lys Arg Arg Arg 
1 5 



<210> 46 

<211> 10 

<212> PRT 

<213> FHA domain-binding Phosphopeptide 
<220> 

<221> MOD_RES 

<222> (6).. (6) 

<223> PHOSPHORYLATION 



<400> 46 

Arg Trp Phe Asp Thr Tyr Leu He Arg Arg 
15 10 



<210> 47 
<211> 21 
<212> DNA 

<213> synthetic siRNA strand 
<400> 47 

gcaguguucc ugccuucuut t 21 



<210> 48 
<211> 21 
<212> DNA 



wo 2004/022750 



PCT/AU2003/001164 



-94- 



<213> synthetic siRNA strand 
<400> 48 

ttcgucacaa ggacggaaga a 

<210> 49 

<211> 216 

<212> DNA 

<213> MMTV LTR 

<400> 49 

gtttaaataa gtttatggtt acaaactgtt cttaaaacga ggatgtgaga caagtggttt 
cctgacttgg tttggtatca aatgttctga tctgagctct tagtgttcta ttttcctatg 
ttcttttgga atctatccaa gtcttatgta aatgcttatg taaaccataa tataaaagag 
tgctgatttt ttgagtaaac ttgcaacagt cctaac 

<210> 50 
<211> 1032 
<212> DNA 

<213> Cre recoihbinase 
<400> 50 

atgtccaatt tactgaccgt acaccaaaat ttgcctgcat taccggtcga tgcaacgagt 
gatgaggttc gcaagaacct gatggacatg ttcagggatc gccaggcgtt ttctgagcat 
acctggaaaa tgcttctgtc cgtttgccgg tcgtgggcgg catggtgcaa gttgaataac 
cggaaatggt ttcccgcaga acctgaagat gttcgcgatt atcttctata tcttcaggcg 
cgcggtctgg cagtaaaaac tatccagcaa catttgggcc agctaaacat gcttcatcgt 
cggtccgggc tgccacgacc aagtgacagc aatgctgttt cactggttat gcggcggatc 
cgaaaagaaa acgttgatgc cggtgaacgt gcaaaacagg ctctagcgtt cgaacgcact 
gatttcgacc aggttcgttc actcatggaa aatagcgatc gctgccagga tatacgtaat 
ctggcatttc tggggattgc ttataacacc ctgttacgta tagccgaaat tgccaggatc 
agggttaaag atatctcacg tactgacggt gggagaatgt taatccatat tggcagaacg 
aaaacgctgg ttagcaccgc aggtgtagag aaggcactta gcctgggggt aactaaactg 
gtcgagcgat ggatttccgt ctctggtgta gctgatgatc cgaataacta cctgttttgc 
cgggtcagaa aaaatggtgt tgccgcgcca tctgccacca gccagctatc aactcgcgcc 
ctggaaggga tttttgaagc aactcatcga ttgatttacg gcgctaagga tgactctggt 
cagagatacc tggcctggtc tggacacagt gcccgtgtcg gagccgcgcg agatatggcc 
cgcgctggag tttcaatacc ggagatcatg caagctggtg gctggaccaa tgtaaatatt 
gtcatgaact atatccgtaa cctggatagt gaaacagggg caatggtgcg cctgctggaa 



60 
120 
•180 
216 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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gatggcgatt ag 



1032 



<210> 51 
<211> 22 
<212> DNA 

<213> knockout genotyping primer 1 
<400> 51 

ctagggaagt gcattaggta ag 22 



<210> 52 

<211> 20 

<212> DNA 

<213> knockout genotyping primer 2 



<210> 53 
<211> 25 
<212> DNA 

<213> knockout genotyping primer 3 
<400> 53 

gtactgtggt ttccaaatgt gtcag 25 



<400> 52 

taagggcagg tgttcctctg 



20 



\ 



